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DECLARATION FOR THE RECORD OF DECISION 

SriE NAME AND LOCATION 

Carrier Air Conditioning Site 
97 Byhalia Road 
Collierville, Tennessee 38017 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for the Carrier Air Conditioning 
Site, in Collierville, Tennessee, which was chosen in accordance with the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision 
document is based on the Administrative Record for this Site. 

The Tennessee Department of Environment and Conservation concurs with the selected remedy. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from this site, if not addressed by 
implementing the response action selected in this Record of Decision (ROD), may present an 
imminent endangerment to public health, welfare, or the environment. 

DESCRIPTION OF THE REMEDY 

This final remedy addresses remediation of soils and groundwater contamination by eliminating 
or reducing the risks posed by the Site, through treatment, engineering and institutional controls. 

The major components of the selected remedy include: 

Contaminated soils and shallow groundwater in the old lagoon and main plant source 
areas will be remediated using soil vapor extraction. 

Contaminated groundwater will be removed from the Memphis Sands aquifer using the 
existing extraction wells (at the City of Collierville Water-Plant 2) and witii supplemental 
wells. The coiitaminated groundwater will be treated by air stripping. 

Extracted groundwater after treatment will be (1) utilized in the municipal water supply; 
(2) discharged to a local publicly owned treatment works (POTW); (3) discharged to 
surface water; or (4) reinjected to the Memphis Sands aquifer. 



Periodic monitoring will be conducted to assess the effectiveness of the remedy for a 
period up to 30 years. 

Institutional controls will be placed on well construction and water use in the general area 
of the Site. 

STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with Federal 
and State requirements that are applicable or relevant and appropriate to the remedial action and 
is cost-effective. This remedy utilizes permanent solutions and altemative treatment (or resource 
recovery) technologies to the maximum extent practicable and satisfies the statutory preference 
for remedies that employ treatment that reduces toxicity, mobility, or volume as a principal 
element. Because this remedy will result in hazardous substances remaining onsite above health-
based levels, a review will be conducted at least every five years beginning no later than five 
years from commencement of remedial action to ensure that the remedy continues to provide 
adequate protection of human health and the environment. Reviews may be conducted on a 
more frequent basis as EPA deems necessary. 

9:2^ L A W . J? 
Date Greer C. Tidwell 

^^^,/l(egional Administrator 
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DECISION SUMMARY 

1.0 SITE NAME, LOCATION, AND DESCRIPTION 

1.1 Site Location 

The Carrier Air Conditioning Site (also referred to as the Collierville Site) is located on the 
westem side of the Town of Collierville, Shelby County, Tennessee. Shelby County, TN is 
located in the southwest portion of the State. The Site is located near the intersection of Poplar 
Avenue (U.S. Highway 72) and Byhalia Road. The address is 97 South Byhalia Road, 
Collierville, TN 38017. Collierville is located approximately 21 miles east of downtown 
Memphis, TN. Figure 1-1 is a location map showing the Carrier A.C. Site and vicinity. Figure 
1-2 shows the Site itself and relevant features. 

1.2 Site Topography 

Currently the Site slopes gently to the South and West. The Site has been graded and filled in 
various locations in order to change drainage pattems and adapt the land for manufacturing use. 
In general the westem portion of the property has been graded and leveled, with excess dirt 
moved to the areas under Buildings A and F. A pond located at the western edge of the Main 
Plant has been filled. A drainage ditch running east/west on the westem side of the property 
was removed and an intermittent stream was rerouted around the area which became the Main 
Plant. 

1.3 Geologic/Hydrogeologic Setting 

The Memphis/Shelby County area is situated in two major physiographic subdivisions: the 
Mississippi Alluvial Plain and the Gulf Coastal Plain. The Carrier A.C. Site is located in the 
Gulf Coastal Plain which is distinguished by gently rolling topography and a characteristic thick 
layer of loess dqwsited during Pleistocene glaciation. Anomalous areas of loess deposition are 
associated with alluvial plains of Mississippi River tributaries that cross the area. These rivers 
include the Wolf River, the Loosahatchie River, and Nonconnah Creek. Nonconnah Creek runs 
through the Site boundaries. 

Unconsolidated deposits, up to 3(XX) feet, overlie bedrock in the Memphis/Shelby County area. 
The sediments consist primarily of sand, clay, gravel, silt, and some lignite. The principal 
freshwater aquifers in the designated area are 1) the alluvium, 2) fluvial (terrace) deposits, 3) 
the Memphis Sand, and 4) the Fort Pillow Sand. The alluvium and fluvial deposits are separated 
in most areas from the Memphis Sands by the Jackson-upper Claibome confining layer (locally 
referred to as the Jackson Clay). The Memphis Sands and the Fort Pillow Sands are separated 
by the Flour Island confining layer. 



Figure 1-1 
VICINrrYMAP 
CARRIER SITE 
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Two aquifer units have been identified at the Site: (1) intermittent shaUow water in the alluvial 
and fluvial deposits overlying a semi-confining clay unit, and (2) the Memphis Sand aquifer. 
The alluvium and fluvial deposits show inconsistencies throughout the region. The intermittent 
characteristic of shallow groundwater is due to undulations in the surface of the clay layer. 
These undulations capture and direct percolating groundwater along the top of the clay layer. 
The clay layer thins to non-existence between the Carrier plant building and Nonconnah Creek, 
resulting in a direct exchange between the shallow aquifer, where present, and the deeper 
Memphis Sand aquifer. The Memphis Sand consists of massive beds of fine to coarse grained 
well-rounded to sub-angular sand and gravels intercalated with thin lenses and beds of silt, clay 
and argillaceous, micaceous and lignitic materials. The Memphis Sand is confined throughout 
most of the Memphis area, except in the eastem and southeastem portions of Shelby County. 
The Fort Pillow Sand is artesian throughout the Memphis area and including the Carrier Site. 
Vertical interaquifer exchange between the Memphis Sand and the Fort Pillow Sand is restricted 
by the low hydraulic conductivity associated with the Flour Island confining layer. 

The shallow aquifer, is classified as a niA aquifer - groundwater not used as a drinking water 
source and has limited beneficial use. Also, this aquifer is highly to intermediately 
interconnected to adjacent groundwater units of a higher class and/or surface waters. The 
Memphis Sand is a Class HA aquifer - groundwater that is currently used as a drinking water 
source and having other beneficial uses. 

1.4 Meteorology 

Collierville's climate is typical ofthe Memphis region which is humid with summer temperatures 
ranging from the low 80°s F to 100" F; and winter temperatures in the 40°s F. Average 
humidity is 50 to 60 percent. Average rainfall is 56 inches per year. Evapotranspiration 
averages 40 inches, most of which occurs between May and October. Average wind speed is 
10 miles per hour in winter and 7 miles per hour in summer. Predominant wind direction is to 
the north-northeast. 

2.0 SITE HISTORY AND ENFORCEMENT ACTIYITIES 

2.1 Facility Operations and History 

The Site consists of approximately 135 acres owned principally by Carrier Corporation (Carrier) 
which operates a manufacturing facility on the property. In 1967, the Town of Collierville 
purchased the Site property from Robert and Grace Snowden. That same year, the Town of 
Collierville constructed industrial buildings and purchased industrial equipment for the Site. The 
property, buildings and equipment were leased to Carrier on March 1, 1967. In 1982, the lease 
was amended to exclude the northwest portion of the property where the Town of Collierville 
municipal wells arc located. On December 14, 1987, Carrier purchased all the property 
included in the lease with the Town of Collierville. 

\ 

i 
\ 
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In 1967 the Town of Collierville installed a well field for potable water on the northwest comer 
of the Site. The operation consists of two extraction wells, described as the West Well and the 
East Well, a treatment (aeration and chlorination) plant, and a storage tank. This operation is 
identified as Water Plant 2 and provides up to 1.4 million gallons per day of potable water to 
the Town of Collierville. 

Carrier began manufacturing residential heating and air conditioning units in the late 1960s. 
Carrier's use consists primaiily of four buildings: the main plant which is an assembly plant for 
air conditioning units, buildings A and F which contain storage and supporting operations, and 
an office building. In the process of assembling air conditioning units, aluminum sheeting is 
stamped and assembled with copper tubing to form air heat exchangers. Stamping and forming 
oils and dirt are removed from these parts prior to final assembly. Trichloroethylene (TCE) 
was, until recently, the primary solvent used to degrease and clean these parts. Two discrete 
releases (in 1979 and 1985) of TCE occurred from solvent storage systems to an area just south 
ofthe main manufacturing building. In addition, a wastewater lagoon, operated from about 1972 
to 1979, apparently accepted waste contaminated with TCE and zinc. 

Removal actions were conducted at the former lagoon in 1979 and both near-plant spill areas in 
1979 and 1985. At the lagoon, approximately one foot of sludge was removed. Asphalt 
pavement and underlying soils were removed from the parking area affected by the 1979 spill 
of TCE from a degreaser vent pipe. In 1985, about 500 gallons of TCE from a nearby 
aboveground storage tank pipe were released. A massive soil excavation and disposal action was 
conducted to remove the affected soils. As a result of the spill, monitoring wells were installed 
at the facility. 

Since the 1985 spill, the Tennessee Department of Bivironment and Conservation (TDEC) 
continued groundwater monitoring at the Site on a regular basis. In July 1986, one of the 
extraction wells in the Town of Collierville's Water Plant 2 was found to be contaminated with 
low levels of TCE. Although low levels of TCE were found in both wells of Water Plant 2, no 
TCE was found in any of the other City municipal water plants. Operation of the wells and the 
existing plants has continued under frequent monitoring. In 1990, packed aeration towers, also 
called air strif^rs, were installed by Carrier at Water Plant 2 to to remove TCE and its 
degradation products from raw water prior to entry into the chlorination system. The treatment 
system was designed to handle incoming TCE concentrations of up to 200 fig/t. Design, 
construction, and operation of this system was coordinated with and {proved by the Tennessee 
Department of Water Supply (which pennits water treatment systems), the Memphis Shelby 
County Health Department, Bureau of Pollution Control (which has delegated authority for air 
emissions permitting), the State of Tennessee Division of Superfund, and the Town of 
Collierville. EPA Region IV was kq)t informed of the action. 

In 1987 and 1988, Carrier conducted an extensive Site investigation under an agreement with 
the TDEC. Sampling indicated measurable amounts of TCE in the soils and smaller amounts 
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in the groundwater at the Site. The Site investigation also confirmed the earlier finding of low 
TCE concentrations in the groundwater from Water Plant #2. 

2.2 Enforcement Activities 

In March 1987, the Site was placed on the TDEC's List of Hazardous Substance Sites. In June 
1988, it was proposed for inclusion on EPA's National Priorities List (NPL), and became final 
in 1990. 

On November 7th and 10th, 1988, EPA sent general notice letters to the following entities: 

1. Town of Collierville 
2. Carrier Corporation 

The letters notified the potentially responsible parties (PRPs) of their potential responsibility for 
the release of hazardous substances at the Carrier Air Conditioning Site in CoUierviUe, 
Tennessee. A special notice letter sent to Carrier requested that they conduct a Remedial 
Investigation and FeasibUity Study (RI/FS) for the Site. On September 28, 1989, the Canier 
Corporation and EPA entered into a Consent Order under which Carrier agreed to conduct the 
RI/FS. 

3.0 COMMUNITY PARTICIPATION HIGHLIGHTS 

PubUc participation requirements in CERCLA §§ 113(k)(2)(B)(i-v) and 117 were met in the 
remedy selection process. The Community Relations Plan was finalized April 25, 1990 for the 
Carrier Air Conditioning Superfund Site. This document Usts contacts and interested parties 
throughout the govemment and the local community. The Plan also estabUshes communication 
pathways to assure timely dissemination of pertinent information. 

On May 8, 1990, EPA held a pubUc information session to announce the Carrier Site RI/FS 
start. 

The RI/FS Rqxnts and Proposed Plan for the Carrier Air Conditioning Site were released to the 
pubUc on April 18, 1992. These two documents were made available to the pubUc in both the 
Administrative Record and the information repository maintained at the Memphis/Shelby County 
PubUc Library, CoUierviUe Tennessee and the EPA Region IV Records Center. The notice of 
the avaUabiUty of these two documents was pubUshed in The Collierville Herald and 77ie 
Independent on AprU 16, 1992. A pubUc comment period was held from AprU 21, 1992 
through May 21, 1992. An extension to the pubUc comment period was not requested. In 
addition, a pubUc meeting was held on April 30, 1992. At this meeting, representatives from 
EPA, TDEC, and the Town of CoUierviUe answered questions about problems at the Site and 
the remedial altematives under consideration. A transcript of the pubUc meeting and response 
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to the comments received during the pubUc comment period are included in the Responsiveness 
Summary, which is part of this Record of Decision. This decision document presents the 
selected remedial action for the Carrier Air Conditioning Superfund Site, chosen in accordance 
with CERCLA, as amended by SARA, and, to the extent practicable, the National Contingency 
Plan. The decision for this Site is based on the Administrative Record. 

4.0 SCOPE AND ROLE OF RESPONSE ACTION 

The selected remedy for the Site is intended to address the tiireats to human health and the 
environment. This remedial action wiU remove the threat posed by contaminated groundwater 
and soU at the Site. Remediating the soUs wiU prevent the contaminants from adversely 
impacting the groundwater. Remediating groundwater wiU prevent ingestion or inhalation of 
contaminated groundwater at or above the Maximum Contaminant Levels (MCLs) and wiU 
restore groundwater to contamination levels below MCLs. This is the only ROD contemplated 
for the Site. 

5.0 SUMMARY OF SITE CHARACTERISTICS 

5.1 Nature and Extent of Contamination 

Results of the Carrier Site Remedial Investigation (RI) show varying levels of TCE 
contamination on the property. Results from soU and groundwater sample analyses, and soU-
vapor screening data confirm that the two spiU areas and the former lagoon area are the sources 
of contamination of Site soUs and groundwater. Tables 5-1, 5-2, and 5-3 summarize 
groundwater and soU analytical data coUected during the RI. Figure 5-1 shows the location of 
the three source areas. 

On July 15, 1986, the Town of CoUierviUe's west weU in Water Plant 2 adjacent to the Site was 
sampled by TDEC and found to contain TCE. Subsequent analyses conducted on a bimonthly 
basis have shown values of TCE in the untreated water from the west weU ranging from 45 to 
290 fig/i. Values in the east weU have ranged from 5 to 34 fig/i for the untreated waters. 
Values in treated water, prior to chlorination, averaged 4 fig/i, prior to the installation of a 
treatment system to remove TCE and have since been consistenUy less than 2 fig/i. 

In addition to the Town of CoUierviUe's Water Plant 2, 15 private weUs have been identified by 
TDEC within three mUes of the Site. Analyses of these weUs by TDEC in September and 
October 1986 wiere negative for TCE to a detection limit of 0.1 fig/i. Private weUs were again 
sampled in the RI with no TCE detected at a detection liinit of 5 fig/i. 

As part of the RI, soU samples coUected within areas suspected to be impacted by the spiUs 
indicate a wide range of levels of contamination. Samples from these areas ranged in 
concentration from < 0.5 fig/kg to 1,550,000 fig/kg TCE. The greatest concentrations (B-4, 



ROD 
Carrier A.C. Site 

Pages 

TABLE 8-1 
Summary of Groundwater RMi i t t 

::'';.Param«t«r 

TRICHLOROETHENE 

1,2-DICHLOROETHENE 

1,1-DICHLOROETHENE 

1,1,1-TRICHLOROETHANE 

TETRACHLOROETHENE 

Samplina 
. / /Per iod / . ; -. 

•V: Ph««e.:-••:.:'::: 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

• ' I ' s No.-.,;:••:.• 

. i .vSamplee •••:•; 

15 

17 

20 

25 

23 

23 

25 

15 

17 

20 

25 

23 

23 

25 

25 

23 

23 

25 

15 

17 

20 

25 

23 

23 

25 

15 

17 

No. 
Hita 

10 

10 

12 

13 

9 

11 

15 

7 

6 

8 

9 

9 

7 

7 

2 

1 

1 

1 

1 

0 

0 

1 

1 

2 

1 

0 

0 

. . • • 

38-4400 

9-14000 

20-24000 

23-7300 

59-8700 

8-12500 

5-37000 

7-5300 

50-54O0 

5-3900 

8-12000 

11-12000 

7.2-6900 

3-370 

9-14 

135.2-824 

;MMn,>fg/ l 

1230 

2800 

3850 

1840 

2350 

4400 

3800 1 

1530 

2720 

830 

1480 

1560 

1200 

125 

12 

7.9 

4.75 

9 

44 

120 

32 

480 

69 
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• TABLE'6:1 
Summary ef Groundwater R M I A S 

Parameter 

TETRACHLOROETHENE 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

VINYL CHLORIDE 

Sampling 
Period/ 
Phaee 

8/90 

11/90 

2/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

11/90 

2/91 

4/91 

8/91 

'X*o-'iX\ 
V Semplee*::;::-

20 

25 

23 

15 

17 

20 

25 

23 

23 

25 

15 

17 

20 

25 

23 

23 

25 

15 

17 

20 

25 

23 

23 

25 

25 

23 

23 

25 

• f - ik i iyM 
y.iiHHm.M 

0 

0 

1 

0 

2 

0 

1 

2 

6 

7 

2 

6 

0 

1 

8 

4 

5 

0 

3 

0 

3 

2 

1 

1 

2 

1 

2 

0 

|:::/R<M»Be;'fiFg//; •/• 

7-160 

27-35 

8-997 

3-11 

20O-320 

12-860 

7.2-156 

3.2-790 

9.1-50 

9-75 

7.58 

11-78 

1-5 

2.27-8.51 

f :Mean; j t f ( | ; i ; ; -

27 

85 

7 

31 

210 

6 i 

260 

450 

6 

45 

250 

24 

34 

24 

45 

17.1 

11 

3 

3.4 

5.5 
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• - . . - . TABLEB-1-. • • 
Summary of Qroundwater Reeiits 

Parameter 

TOLUENE 

1,2-DICHLOROETHANE 

traris 1,3-DICHLOROPROPENE 

BROMODICHLOROMETHANE 

DIBROMOCHLOROMETHANE 

cis 1,3-DICHLOROPROPENE 

BROMOCHLOROMETHANE 

LEAD 

ZINC 

Semitllho .;. 
Period/ 
Phaee 

11/90 

4/91 

8/91 

2/91 

2/91 

4/91 

8/91 

2/91 

4/91 

2/91 

2/91 

12/89 

4/90 

8/90 

11/90 

2/91 

4/91 

8/91 

12/89 

4/90 

8/90 

11/90 

2/91 

! : ; o - : ; ; N k i . •.::•••;' 

25 

23 

25 

23 

23 

23 

25 

23 

23 

23 

23 

15 

16 

20 

25 

26 

19 

25 

15 

16 

20 

25 

26 

'M.:k;^iyy 

1 

0 

0 

3 

9 

20 

21 

11 

12 

17 

14 

15 

19 

21 

24 

••:• • i t o n g e , > f l / f ;•;•:; 

4-106 

2.4-152 

1.4-54.2 

1.1-278 

4.9-198 

3.9-454 

1-246 

2.2-21900 

20.6-30300 

11-19800 

12-146000 

10-30500 

: 

Mean, t iq t t 

5 
, 

7 

43 

46 

7.4 

42 

824 

37 

48 

42 

43 

19 

30 

50 

134 

80 

4010 II 

6800 

4840 

11650 

5600 
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TARtf 6-2 
Stanmary of Town We8 Raw Water Semplee 

Parameter 

TRICHLOROETHENE 

1,2-DICHLOROETHENE 

VINYL CHLORIDE 

LEAD 

ZINC 

Period/ 
:::••;:.:, P h i » ; : : : ; . v 

8/90 

11/90 

4/91 

8/91 

11/91 

8/90 

11/90 

4/91 

8/91 

11/91 

8/90 

11/90 

4/91 

8/91 

11/91 

8/90 

11/90 

4/91 

8/91 

11/91 

8/90 

11/90 

4/91 

8/91 

11/91 

• • • ' • • • I - ' * * ' -

••.iSaniplee:;:;.::::.;-: 

6 

6 

2 

2 

2 

6 

6 

2 

2 

2 

6 

6 

2 

2 

2 

6 

6 

2 

2 

2 

6 

6 

2 

2 

2 

3 

2 

2 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 

2 

2 

0 

6 

5 

2 

2 

0 

2-27 

34-45 

20-103 

5-290 

11-79 

1.2-7.6 

28.2-42 

27-45 

10-272 

11-115 

1390-3350 

1290-6680 

Mean 

12 

40 

61.5 

147.5 

45 

4 

3 

35.1 

36 

57 

56 

2370 

3985 

Standanl 
Deviation 

.uni t 

13 

8 

41.5 

142.5 

34 

• 

2 

6.9 

9 

96 

40 

980 

2695 
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••.•.•••:•••.Paremete*'• y y y ^ •^•^yyy." ' : - \ 

TRICHLOROETHENE 

1,2-DICHLOROETHENE 

TETRACHLOROETHENE 

1,1,2-TRICHLOROETHANE 

TOLUENE 

2-BUTANONE 

ACETONE 

LEAD (mg/kg) 

ZINC (mg/kg) 

TABLE 6-3 
Summary of Sola Rea 

SempUng 
Period/ 
Phaee: 

)y/ ' t io iyyyy 
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B-9, B-21, and B-38) were from those areas more directly associated with the 1979 degreaser 
spiU. The vertical extent of TCE contamination is variable throughout the Site. SoU screening 
methods indicate that many of the sample's concentration levels decrease with depth. However, 
there are samples which indicate an increase in concentrations as the zone of saturation in the 
shaUow aquifer is approached. SoU samples coUected from the fonner lagoon area (borings B-
17, B-18, B19, and B-40) confirm the presence of TCE. Figures 5-2 and 5-3 are isocon maps 
which graphicaUy display the TCE soU testing results in the plant and lagoon areas. 

Upon completion of the RI, 37 groundwater monitoring weUs (identified generaUy in this ROD 
as MWs) were present at the Site. 

Concentrations of chlorinated hydrocarbons consisting primarily of TCE and cis and trans 
isomers of 1,2-dichloroethene (DCE) were found in samples coUected from most of the 
monitoring weUs screened in the upper aquifer. 

The latter compound and vinyl chloride are natural degradation products of TCE. Total 
chlorinated hydrocarbon (TCH) concentrations in these weUs range from 70 fig/i at MW-23 to 
19,9(X) fig/i at MW-19 during the last RI sampling period in February 1991. Figures 5-4 and 
5-5 are faciUty layouts that identify aU onsite and offsite monitoring weUs. 

Elevated levels of two metals, lead and zinc, were seen in Site shaUow groundwater samples. 
In shaUow soUs, lead values range from 7 to 15 mg/kg. Average lead values decrease with 
depth in virtuaUy aU Site soUs, except at the former lagoon area. Zinc values show a similar 
pattem. Otherwise, no pattem of metals contamination or a source area has been defined. 

The former lagoon area may serve as a source of zinc due to the use of zinc phosphate on the 
Site and the discharge of zinc phosphate sludges to the lagoon. However, the closure of the 
lagoon in 1980 appears to have removed these sludges and residual concentrations are low. 

5.2 Contaminant Distribution, Fate and Transport 

There have been three documented sources of chlorinated hydrocarbon contamination at the 
Carrier Site as described above. Residual contaminants from these source areas are stiU in 
specUic areas. Furthermore, TCE and its degradation products have been identified in 
groundwater. Groundwater contamination has been identified at the Carrier Site in close 
proximity to the 1979 spiU site and the former sludge impoundment in the shaUow aquifer, and 
within the Memphis Sand aquifer. The mechanics for migration of TCE from the source areas 
to the aquifers depend on solvent-specific characteristics, site-specific geology and hydrogeology. 
With respect to solvent characteristics, TCE has been characterized as an immiscible fluid with 
a density greater than that of water, and is classified as a dense non-aqueous-phase Uquid. 
Figure 5-6 iUustrates- the possible mechanisms for movement of TCE in both soUs and 
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groundwater as seen in results of the RI. Due to the immediate response and removal of soUs 
impacted from the 1985 spUl, the spiU area has not been included in the figure. 

Vadose Zone 

SoU boring demonstrates that TCE is migrating through the vadose zone. Residual solvent 
remains adsorbed within the pore space of the soU particles as TCE migrates through the soU. 
TCE migrates from soUs through diffusion in the vapor phase and in the dissolved aqueous phase 
from the infiltration and percolation of rainwater through soUs. 

ShaUow Aquifer 

Upon reaching groundwater, the further movement of TCE in the shaUow aquifer correlates 
closely with the stmcture ofthe underlying aquitard. Groundwater in the shaUow aquifer moves 
radiaUy from a "stmctural high" in the Jackson Clay in the proximity of the fonner lagoon. The 
Jackson Clay formation grades from this "high" to the south toward Nonconnah Creek, to the 
southeast towards ByhaUa Road, and generaUy to the west, along the westem extent of the 
Carrier property. There is some evidence of a sUght grade to the north as weU, in the vicinity 
of the town weUs and further north. 

Advective transport of contaminants in the aqueous phase, from source areas around the main 
plant and the former lagoon, foUow natural shaUow groundwater flow directions at the Site. 
There is some evidence that groundwater in the upper aquifer flows only intermittentiy. This 
is substantiated by the poor recharge to some of the shaUow monitoring weUs. Significant 
amounts of groundwater may be present in localized depressions witii very Uttie lateral 
movement except during high recharge periods. However, around contaminant source areas this 
movement is generaUy to the southeast, along the top of the Jackson Formation. 

The stratigraphic investigation clearly indicates that shaUow groundwater movement to the south 
and east wUl eventuaUy migrate to an area in which the Memphis Sand aquifer and the shaUow 
aquifer unit are hydrauUcaUy connected. 

Memphis Sand Aquifer 

Flow direction in the Memphis Sand is to the northwest, as seen from potentiometric 
measurements made during periods when the town weUs were not pumping. TCE contamination 
has been identified in the Memphis Sand in the southeast portion of tiie Site (MW-1, MW-IB, 
and MW-4) and at the municipal weUs. 

The density of TCE in water at maximum water solubiUties of less than 2 fig/i is not likely to 
be sufficient to cause sinking of the plume. Therefore, movement of the contaminants to the 
weU field wiU be more directiy dependent upon the pumping rates of the city weU system and 
resulting drawdown effects on the Memphis Sand aquifer. 
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The results of the Site investigation suggest that other pathways also exist. Regional geologic 
data suggest that recharge through the Jackson Clay is relatively low because of low clay 
permeabiUty across the unit. However, the aquifer pumping test conducted at the Site indicated 
a potential for vertical leakage through this confining clay layer. The vertical leakage or 
recharge rates range from 0.9 to 18.8 gaUons per minute per acre. As determined in that aquifer 
test, these rates suggest that leakage through the aquitard may be a potential pathway for TCE 
to enter the Memphis Sand aquifer. 

5.3 TreatabUity Study 

As part of the RI a treatabiUty study was conducted at the lagoon area to detennine how 
effective soU vapor extraction (SVE) would be for removing TCE and its degradation products 
from onsite soUs and shaUow groundwater. The treatabiUty study, also referred to as the North 
Remediation System (NRS), has indicated that this technology is effective in removing 
contamination in soUs and shaUow groundwater. 

6.0 SUMMARY OF SITE RISKS 

A baseline risk assessment (BRA) has been conducted for the Carrier Site, and the results are 
presented in Section 8 of the RI report. The BRA was based on contaminated environmental 
Site media as identified in the RI. It was conducted in order to provide an assessment of the 
resulting impact to human health and environment if contaminated soUs and groundwater at the 
Site were not remediated. 

The Carrier BRA concluded that the primary health risk posed by the Site is through ingestion 
and inhalation of TCE and lead from untreated groundwater. 

6.1 Contaminants of Concem 

The selected contaniinants of concern for Site soUs and groundwater are shown in Table 6-1. 
Seven major hazardous contaminants were considered. Of these, trichloroethylene (TCE) and 
dichloroethylene (DCE) were the most frequentiy detected and generaUy found at the highest 
concentrations. Although TCE and DCE are the primary contaminants of concem, lead, zinc, 
1,2-dichloroethane (DCA), tetrachloroethylene (PCE) and vinyl chloride were also included due 
to their presence in one or more sample weUs at an average concentration which equaUed or 
exceeded the current or proposed MCLs. 

DCA, PCE and vinyl chloride have not been identified at a significant frequency in either 
groundwater or soUs. DCA and PCE are commonly associated with TCE because solvents are 
rarely pure products and often contain a small residual amount of other chlorinated 
hydrocarbons. Vinyl chloride is a common degradation product of TCE. 
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No pattem of lead or zinc in groundwater was estabUshed in Site soUs or groundwater. Lead 
was not historicaUy used onsite. The old lagoon area may be a potential source of zinc due to 
the use of zinc phosphate on the Site and the discharge of zinc phosphate sludges to the lagoon. 
However, the closure of the lagoon in 1980 appears to have removal these sludges and residual 
concentrations are low. The high level of metals may be caused from a secondary effect of the 
TCE contamination/degradation, except perhaps beneath the former lagoon. Degradation of 
TCE may be lowering the pH causing the insoluble metal complexes to leach into groundwater. 
Lead and zinc may also be attributed to naturaUy occurring levels and/or non Site-related 

anthropogenic sources. 

Contamination was not indicated in any surface water samples; therefore, this medium was not 
further evaluated. Lead and zinc were detected in sediment samples and are included as 
contaminants of concems in Table 6-1. 

6.2 Exposure Assessment 

The objectives of the exposure assessment are to identify actual or potential exposure pathways; 
characterize the potentiaUy exposed populations; and to detennine the extent of the exposure. 
The results of the exposure assessment are combined with the chemical-specific toxicity 
information to characterize the potential risks. 

The Site is located near a state road in a developed community setting. The site exists in the 
smaU and growing community of CoUierviUe, Tennessee (pop. - 13000). With the current 
strict zoning, the long-term future use of this Site would be for continued industrial use. The 
Site is an operating faciUty and wiU continue to be so for the foreseeable fiiture. Therefore, it 
seems pmdent to assume that direct and frequent contact by adults in an industrial setting wiU 
continue to occur. The Site is fenced and secured. The occurrence of infrequent trespassers 
would pose a likely current exposure scenario with direct exposure to the southem and westem 
portions of the Site. The nearest residential area is approximately 100' north of the Site 
boundary adjacent to the CoUierviUe municipal weU field. 

None of the nonpaved areas appear to receive heavy foot traffic or constitute obvious pathways 
for routine exposure'. However, direct soU or dust contact could result in exposure to 
trespassers and the workers onsite. 

Irrigation from the shaUow water bearing zone (thin, low yielding zone lying above the Jackson 
Clay) is not feasible due to the poor production of this unit. Irrigation from the deeper aquifer 

'Approximately 20% of the 190-acre Site is paved or covered by buildings. Approxiinately 50 to 60% of the 
contaminant source areas are beneath paved or covered areas. 
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TABLE 6-1 
Contanunants of Concem by Environmental Media 

Carrier Site 

SOIL/SEDIMENT 

TCE 
DCE 

Vinyl Chloride* 
PCE 
DCA 
Lead 
Zinc 

GROUNDWATER 

TCE 
DCE 

Vinyl Chloride* 
PCE 
DCA 
Lead 
Zinc 

•Vinyl chloride was not detected on-site in any media at a significant frequency, but is 
considered a common degradation product of TCE. 
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system (the Memphis Sands) would be possible, but would not significantiy contribute to overaU 
risk due to the foUowing factors: 

• The site is an operating industrial faciUty. 
• The organic contaminants of concem have low bioconcentration factors (< 50) and high 

Henry's Law constants. The uptake by crops is expected to be minimal. 
• The primary metals of concem are zinc and lead. Zinc is a trace element, and both are 

not available to plants for uptake untU soU levels reach > 50 ppm. 
• Groundwater metals concentrations are not significantly above background 

concentrations. 

Surface waters do not exist onsite or adjacent to the Site with the exception of Nonconnah Creek 
in which no water sample contamination was detected. 

No significant direct inhalation exposure onsite is expected as a large portion of the contaminated 
area is paved/covered. The unpaved areas of the Site are far less contaminated and are covered 
by maintained vegetation (grasses and trees/shmbs). SoU contamination exists at the highest 
levels at depths from one to five feet (subsurface vs. surface, 0-1'). These factors along with 
the mUd southeast inland climate (average wind speeds of 5-10 mph) contribute to insignificant 
passive volatilization of Site contaminants. Also, the faciUty has an operating air permit which 
aUows approximately 200 tons of total VOCs per year to be emitted. The maximum combined 
air stripper output annuaUy has been estimate at < 500 lbs/year. Passive volatilization from 
the Site would not contribute significantiy to VOC air emissions or risk. Active volatilization 
(such as soU gas vapor extractions) wiU be addressed in the Description of Altematives and 
CompUance with ARARs sections. 

ShaUow groundwater is not currentiy used for domestic purposes in the immediate area. The 
shaUow aquifer is classified as a Class IHA aquifer. The nearest known municipal weU is 
located adjacent to the northwest comer of the Site. The deep groundwater flow is best 
described as to the northwest (influenced by pumping). The Memphis Sand aquifer is classified 
as a Class IIA aquifer. Groundwater contaminant exposure was computed for current and future 
use of water produced by the Memphis Sand aquifer. Current groundwater pathways exist for 
local residents suppUed by the CoUierviUe municipal weU system. Future exposure was assessed 
via a hypothetical pathway involving residential weUs screened in the Memphis Sands. 
Groundwater contaminant ingestion and inhalation of volatilized groundwater contaminants were 
considered to determine total exposure through the groundwater pathway. The maximum 
concentration of each parameter observed in the untreated municipal weU water was used to 
compute current risk (conservative assumption). Future resident reasonable maximum exposure 
(RME) concentrations were estabUshed by computing the 95 % upper confidence limit mean for 
each constituent of concem from weUs screened in the Memphis Sand aquifer. 

The highest groundwater concentrations onsite were generaUy observed in monitoring weUs 
located in the shaUow water bearing zone (which is not used as a potable water source in the Site 
vicinity). Actual current exposure to groundwater contaminants (through the municipal system) 
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is minimized (or eliminated) by engineering controls (i.e. air stripping of municipal weU water 
prior to distribution). VolatUe contaminant concentrations subsequent to the air stripping unit 
are below MCLs. Use of the shaUow water bearing zone and the Memphis Sand aquifer as a 
potable water source is restricted by city and county ordinances. Both these ordinances control 
and regulate the location and constmction of weUs in CoUierviUe and Shelby County. 

Current and fiiture exposure pathways to hazardous substances associated with the Site include 
direct soU contact via ingestion and dermal contact; and groundwater expsoure via 
inhalation/bathing and ingestion (Table 6-2). 

6.3 Toxicity Assessment 

Seven contaminants have been positively identified and quantified at the Site. They are TCE, 
DCE, PCE, DCA, vinyl chloride, lead and zinc. DCE exists in two isomeric forms, cis and 
trans. Isolation of the two isomers in routine analytical determinations is difficult and subject 
to error. Therefore DCE is usuaUy reported as the total of aU isomers. DCE is considered an 
equivocal carcinogen. However, the two isomers do exhibit somewhat different toxicities. 
Therefore, as a conservative approach, the more toxic of the two isomers is used in risk 
assessment. In general, the cw-1,2-DCE isomer is considered the more toxic. A secondary 
degradation product of TCE, vinyl chloride, has not been identified at the Site in any media at 
significant frequencies or concentrations (four hits ranging from 1 to 8.51 ppb). Over a long 
period of time, however, degradation of DCE to vinyl chloride has been known to occur. Zinc 
and lead are the metals of concem at the Site, however, observed concentrations do not vary 
significantly from background, and no Site-related source of lead has been estabUshed. 

In addition to the potential toxicity of TCE and vinyl chloride, most of these substances can 
produce systemic toxic responses at doses greater than an experimentaUy-determined threshold 
level. The USEPA has derived Slope Factor̂  and/or Reference Dose (RfD)̂  values for these 
substances for use in determining the upper bound level of cancer risk and noncancer hazard 
from exposure to a given level of contamination (Table 6-3). 

Drinking water standards (MCLs) have been estabUshed for some contaminants detected in 
groundwater impacted by Site activities (Table 6-3). These contaminants include hazardous 
substances identified as carcinogens and systemic toxicants in pubUshed research studies. 

^Slope Factor. A plausible upper-bound estimate of the probability of an individual developing cancer as a result 
of a lifetime of exposure to a particular level of a potential carcinogen. 

Reference E)ose. EPA's preferred toxicity value for evaluating noncarcinogenic effects resulting from 
exposures at Superfimd sites. '*'See specific entries for chronic RfD, subchronic RfD, and developmental RfD. The 
acronym RfD, when used without other nxxlifiers, either refers generically to all types of RfDs or specifically to 
chronic RfDs. It never refers specifically to subchronic or developmental RfDs. 
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TABLE 6-2 
Potential Complete Exposure Pathways for 

Risk Assessmwit Considerations 
Carrier Site 

Ingestion of and dermal contact with contaminated soil by on-site workers, trespassers 
(e.g., children), and hypothetical, future, onsite residents.* 

ingestion of contaminated groundwater by current municipal water system users (before 
treatment) and hypothetical, future residents obtaining their water from an on-site well 
screened in the Memphis Sand aquifer." 

Inhalation of chemical vapors emanating from contaminated groundwater during 
showering by current municipal water system users (before treatment) and hypothetical, 
future residents obtaining their water from an on-site well screened in the Memphis 
Sand aquifer." 

* Exposure rates (CDl) for ingestion and dermal contact with contaminated soils by future child 
residents were calculated to be (mg/kg-day) TCE = 4.8x10"*, DCE = 1.2x10*, Pb = LSxIO"*, 
Zn = 8.2x10'*, and PCE = 1.8x10"^ (1.5x10"" for carcinogenic effects). Appendix P of the Rl 
contains calculations used to derive exposure concentrations (RMEs). 

" Exposure concentrations for chemical intakes for chemical intakes (ingestion and inhalation) 
related to groundwater were determined as follows: 

Current Resident- maximum concentration detected (before treatment) in the Collierville 
municipal well system water 

Future Resident- 95% upper confidence limit mean contaminant concentration detected in 
monitoring wells screened in the Memphis Sand aquifer 

Current after treatment exposure/risk levels were not computed as contaminant concentrations in 
treated municipal well system water are below analytical detection limits. 
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TABLE 6-3 
HMl lh-Ba««d Vahiea for Carckwgans (SFram i 

Noncarcmogam (RfD) and ARARa for 
Oral Ezpoaura to Contaminania of Concom 

• . . •• Carr iorSha-

Contaminant 

Trichloroethylene (TCE) 

1,2-Oichloroethane (DCE) 

1,2-Dichloroeth8ne (DCA) 

Tetrachloroethene (PCE) 

Vinyl Chloride 

Lead 

Zinc 

'''-•.:-'^^X%--
;(mg/k(j.4iy)'': 

M x l O " * 

NA 

9.1x10 ' 

5 .1x10' 

1.9* 

NA 

NA 

(mgAgSdaYJI : 

0.017 

NA 

0.091 

1.1x10'* 

L S x I O * 

NA 

NA 

•;•./• ( m g / k ( ( 7 < 4 ^ 

NA 

0 . 0 1 ' 

NA 

0.01 

NA 

0.0004" 

0.21* 

..^.••••]-ffCmncmM. 
:•:•:•;:;:::.. Weigfit:.of :":.;.:•:;: 
• y M . S M ^ t i e m : y £ •••. 

B, 

D 

B, 

Bj/C 

A 

B,/C' 

D 

ARAR 

0.005 

0.07' 

0.005 

0.005 

0.002 

0.015 

5* 1 

• Not on IRIS 4 /91, based on USEPA, 54 & 1-86-046. 
' Based on unit risk for drinking water (est. from CPF/RfD) 
' Not on IRIS 4 /91, based on USEPA, ECAO-CIN-PI 55 
" Calculated unit risk based on 0.015nng/l action level (hazard index = 1) and ingestion rate of 2 liters/day and 70 kg average 

body weight 
• Not on IRIS 4/91, based on USEPA, AWQCD, 440/5-80-079 (2" MCL) 
' Not yet determined or being reconsidered 
» HEAST, 1/91 
'' Inhalation Unit Risk assuming IR, = 15m'/daY; 8W = 70 kg. 

NA = Not applicable or not determined (pending) 

Cancer Weight of Evidence 
A = Human Carcinogen 
B2 = Probable Human Carcinogen- sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible Human Carcinogen 
D = Not Classifiable as to Human Carcinogenicity 
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Critical studies used in their toxicity classification by the USEPA are shown in the Integrated 
Risk Information System (IRIS) data base. These standards are considered as ARARs for the 
surface and groundwater at the Site. They are considered as "Relevant and Appropriate" since 
the Memphis Sands aquifer is currently used as a domestic water supply. A copy of the IRIS 
database outputs for each parameter are included as Appendix Q of the RI. 

6.4 Risk Characterization 

Site soil contaminants are not uniformly distributed over the surface, but exist in areas of 
varying concentrations. This pattem of contaminant distribution was managed for risk 
assessment purposes by considering the risk from exposure to the unpaved/uncovered portions 
of the Site which have shown soil contamination in the upper five feet of soil. Conservative 
estimates based on the total area of the Site which has surface contamination were used to assess 
current adult woricer exposure to volatile contaminants of concem. The entire 
unpaved/uncovered area of the Site was used to assess the risk to adult workers posed by lead 
and zinc in the Site surface soUs. In both instances, the woricers were assumed to contact the 
Site uniformly. To assess the risk posed by the Site to future child residents, it was assumed 
that the entire Site will be unpaved and uncovered, and that all potential ingestion and dermal 
contact exposures would occur within the contaminated surface soil zones. The mean 
concentration of a contaminant found in samples collected in the upper five feet of soil was 
considered as the exposure level (for both ingestion and dermal contact scenarios). 

The result of the risk calculation for the major soil contaminants, using the above stated 
assumptions, are shown in Tables 6-4 and 6-5. In Table 6-4, the risk to workers from the major 
contaminants of concem is shown. In Table 6-5, the risk to future child residents is shown. 
Since the risk values rq)resent a fraction of time exposed uniquely to a contaminant in the 
contaminated areas, the sum of these risk values (5.2x10^̂ ) <^roximates the child's upper bound 
risk. This value does not rq)resent the total risk from the Site since neither 100% of a future 
child resident's onsite time nor exposure to all Site contaminants is accounted. However, the 
remaining unaccounted risk is presumed to represent an insignificant additional risk. Vinyl 
chloride has been determined to pose littie or no current risk to human health due to the 
infrequency of detection and low concentrations identified. 

These data indicate that exposure to contaminated surface soils does not pose an upper bound 
risk level greater than the 10^ point of departure for current Site workers or future children 
onsite. 

The Hazard Index values as shown (Tables 6-4 and 6-5) indicate that onsite exposures would not 
result in noncancer toxicity to the current adult workers or future child residents onsite. As a 
result, lead and zinc are not considered to pose a significant health risk from the standpoint of 
soil ingestion or dermal contact. 



ROD 
Carrier A.C. Site 

Page 29 

... TABLE 6 ^ „ • 
Summary of Risks for Adult Workers from Oral 

and Dermal Exposure to Contaminants in Soil 
Carrier Site 

Soil Contaminant Level 
(mg/kg)* 

35 

0.077 

0 

0 

0.011 

12° 

SV 

Contamihant :? 

TCE 

1.2-DCE 

Vinyl Chloride 

DCA 

PCE 

Lead 

Zinc 

Upper Bound Risk Levd" 
(or Hazard Index) 

i.oxia^ 

HI=7.2xlO-' 

0° 

0 1 
l.SxlO-" 

HI= 1.0x10^ 1 

HI=2.8xlO-* 1 

HI=2.3xlO-* 

Upper bound Sum cancer risk = 1.0x10"̂  

Upper bound Sum hazard indices = 0.028 

* X concentration in all soils within surface contaminated areas (90-95% C L . was not calculated as the data 
are not normally distributed); for metals X concentration assumed to be in all unpaved/uncovered site soils. 
TCE and 1,2-DCE concentrations are the means for all samples collected at depths of 0 to 5 feet, including 
screening data from Phase I (see Appendix P). 

'' HI (Hazard Index) of > 1 are a cause for concem. Upper bound risk levels of KT* to 10^ are considered 
on a case-by-case basis as to their acceptability by the USEPA. 

° Approximately 89 ppm of vinyl chloride in soil at this site with these assumptions would equal 1x10^ risk 
level. 

Tetrachloroethene (PCE) was identified in one soil sample. 

Lead and zinc concentrations for all samples collected from within five (S) feet of groimd surface were used 
to compute mean values. 



ROD 
Carrier A.C. Site 

Page 30 

TABLE 6 5 
Summary of Risks for Potential Future CNfd Residents from 

Oral and Dermal Exposure to Contammants in Soil 
Carrier Site 

Soil Contaminant Level 
(mg/kgr 

35* 

0.077' 

0 

12' 

0 

0.011 

51 ' 

1:^-;;:-:¥::.;Go«timfiiriaht:: •;: •.•^yyJ/•^ 

TCE 

1,2-DCE 

Vinyl Chloride 

Lead 

DCA 

PCE 

Zinc 

Upper Bound 
Risk Levef 

(or Hazard Index} 

5.2x10' 

Hl = 6.1x10'' 

0 ' 

HI = 1.9x10' 

0 

HI = 1.7x10-« 1 

HI = 3.9x10' 1 

Upper bound I cancer risk = 5.2x10''« 
L .„ • — - = — — — = s = j ] 

*X concentration in all site soils within five (5) feet of ground surface where TCE and/or DCE has been 
identified; assume 100% of Future Child Resident soil exposure is in contaminated area on-site 

•"HI (Hazard Index) of > 1 are a cause for concern. Upper bound risk levels of 10"* to 10* are 
considered on a case-by-case basis as to their acceptability by the USEPA. 

°1x10'* risk (with these assumptions) in soil - 1 5 0 ppb vinyl chloride 

"Lead is not bioavailable to humans below approximately 200 ppm in soils. The USEPA has 
recommended a soil lead level of 500 to 1,000 ppm at NPL sites (to protect from direct contact and 
ingestion). A site-specific lead exposure model is currently being tested by the USEPA (USEPA/ECAO 
6/91, personal conversation with Dr. Harlal Choudhury) 

TCE and 1,2-DCE data from samples collected prior to the initiation ofthe Remedial Investigation were 
included. Below detection limit results were not used in the calculation of means. 

'Lead and zinc concentrations for all samples collected from within five (5) feet of ground surface were 
used to compute mean values. 

"Example calc. are the same as Figure 8-2b except child assumptions (Figure 8-3) were used. 

NOTE: It was assumed that in the future the entire site will be unpaved and uncovered. 
The shallow water bearing zone is not currently used as a source or potable water nor is it anticipated 
to be used as a potable source in the future. Therefore, it was not considered a viable future exposure 
pathway. 
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Table 6-6 shows that, assuming worst-case conditions. Site groundwater may pose a significant 
carcinogenic and non-carcinogenic risk to current and fiiture residents. The upper bound cancer 
risk to current residents posed by the groundwater exposure pathway is 2.5x10^. The Hazard 
Indices for lead and zinc are 3.2 and 0.87,' respectively, under the current resident scenario. 
The lead value indicate that a non-carcinogen risk may be posed to current residents. Maximum 
contaminant concentrations in untreated Collierville municipal well system water were used to 
compute current risk (and hazard indices). 

The upper bound cancer risk to fiiture Site residents from the groundwater exposure pathway is 
4.7x10"*. The hazard indices for DCE, lead and zinc are 0.33, 4.1, and 0.82, respectively, 
under the future resident scenario. The contaminant concentrations (Reasonable Maximum 
Esposure (RME)) used to compute risk (and Hazard Indices) to future Site residents were the 
95% upper confidence limit mean values for all deep monitoring wells computed over three 
quarterly sampling periods. As a result, the risk levels computed are highly conservative 
estimates. 

It is worthy of mention that lead concentrations (which pose the primary non-carcinogenic risk) 
observed in the Memphis Sand monitoring wells are not significantiy different than those 
observed in background wells. The 95 % upper confidence limit mean for lead in wells CMW-
001 and CMW-002 (background wells) over the same monitoring period was 0.061 mg/L (versus 
0.060 mg/L in the Memphis Sand wells). The maximum concentration of lead observed in 
untreated municipal well system water was 0.045 mg/L (over the same sampling period). As 
a result, the Hazard Indices computed for lead (under current and future exposure scenarios) 
may not be directly attributable to the Site, and may result from natural lead content of the 
aquifer material or non Site-related anthropogenic sources. Appendix P of the RI provides data 
tables and statistics used to establish RMEs as well as background well 95 % upper confidence 
limit determinations. Although metal concentrations are variable and sometimes high in 
background wells, the range of concentrations are higher onsite. The higher concentrations may 
be a secondary effect of the TCE contamination/degradation which may be lowering the 
pH,leaching otherwise insoluble metal complexes into groundwater. 

The shallow water bearing zone is not currentiy used as a source of potable water nor is it 
anticipated to be used as a potable source in the future. Therefore, it was not considered a 
viable future exposure pathway. 

The Memphis Sand aquifer which Ues below the shallow water bearing zone (separated by the 
Jackson Clay unit) is used as a potable water source for the Town of Collierville. Engineering 
controls (i.e. air stripper) are currentiy in place on the Collierville municipal well system to 
remove contaminants prior to distribution. As a result, actual current resident exposure to 
groundwater contaminants is negligible. 

In light of the current and potential future groundwater uses, efforts should be made to preclude 
the migration of volatile contaminants from the shallow water bearing zone to the Memphis 
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• TABLE 6-6 • • • • • . • • . . ' 
Currant and Future R w k t a n t 

Diract I ngaa lnn and Inhalation Groundwalar Pa thway n b k 
. .Carr ier SHa 

Compound 

TCE 

DCE 

DCA 

PCE 

Vinyl 
Chloride 

Lead 

Zinc 

yy.- SFiiiv-•;:;:::•.;.;;: 
;;::;;:(inB/kg-day)'•;:;:: 

0 .011 

NA 

0 .091 

0 .051 

1.9 

NA 

NA 

(mayka-i layr* 

0 .017 

NA 

0 .091 

l . l x l O - ' " 

1.8X-* 

NA 

NA 

XX-1^-.-.^^^^:%-
•'••(:in8flcB:i<lavl;;-^ 

NA 

0.01 

NA 

0.01 

NA 

0.0004 

0.21 

^ffi-..^:Curra«it .;.•:!:• 

i:';-: RM i l i «« t ' : x : : 

> « M E ( i i i H n J 

0.29 

0 * 

0 * 

0 * 

0 * 

0.045» 

6.68 

•,• ; ; F t l t i » * : : : : •;.:::: 

:;':^.R«aidaht'''';^' 
RHilE (p iwi) 

0 .53 

0 .117 

0 * 

0 * 

0 * 

0 . 0 6 0 ' 

6.3 

;''.' Ciiir'ant'Riiik:': ': 
( l « u a r d IndMJf 

4 .7x10 - ' 

NA 

NA 

NA 

NA 

H l = 3 . 2 

0 .87 

Fiftura Risk 
(Hazard Index) 

2.5x10-* 

H l = 0 . 3 3 

NA 

NA 

NA 

Hl = 4.1 

0 .82 

Upper Bound Sum of cancer risk: Currant Residents = 2.5 x 10^ 
Future Residents = 4 .7 x 10"* 

Upper Bound Sum of hazard indices Current Residents = 4 .07 
Future Residents = 5.3 

Notes: 

NA = Not Applicable 
RME = The highest exposure that is reasonable expected to occur at a Site. 

* indicates that the compound was not identified in samples collected from the subject wells. 

' not significantly elevated above backgrourKl well concentrations (see Appendix P) 

Cancer Risk Formula: 

Risk = [contaminantl x EF x ED x KSF x K x IR.) + ISF. x IRJ1 
BW X AT x 365 days/year 

Non-Carcinogenic Risk (Hazard Index) Formula: 

Hazard Index = [contanrwnantl x IR_ x EF x ED + [contaminantl x K x IR. x EF x ED 
RfD. X BW X AT X 365 days/year RfD, x BW x AT x 365 days/year 

Whore: 

BW = Body Weight = 70 kg; AT = Averaging Time = 70 years 
EF = Exposure Frequency = 350 days/year; ED = Exposure Duration = 30 years 
SF̂  = Inhalation slope factor = chemical-specific; SF. = Oral slope factor = chemical-specific 
K = volatilization factor = 0.0005 x 1000 Um*; IR, = daily indoor inhalation rata = 15 m*/day 
IR. = daily water ingestion rate = 2 L/day; RfD. = oral reference dose = chemical-specific 
RfD; = inhalation reference dose = chemical-specific 
Risk (hazard index) formulae were obtained from USEPA's Risk Assessment Guidance for Superfund, Volume I, Parts A & 8. 
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Sands in order to maintain (and over time enhance) the quality of the Memphis Sand aquifer. 

6.5 Soil Cleanup Croals for Groundwater Protection 

USEPA's Center for Environmental Assessment Modeling (CEAM) provided their Exposure 
Assessment Multimedia Model (MultiMed) for application at the Carrier A.C. Site. The model 
was used in conjunction with traditional contaminant mass partitioning formulae to determine 
the soil cleanup goals necessary for protection of Memphis Sands aquifer quality.* Based on 
Site-specific soil and hydrogeologic conditions, a soil cleanup goal of 533 /tg/kg TCE was 
detennined to be protective of the Memphis Sand aquifer. The goal is applicable to the 
contaminant source areas ("hot spots") previously discussed. Remedial efforts need only focus 
on a limited portion of the Site as soil contaminants are restricted to approximately 20% of the 
total Site area. 

All discussions regarding MultiMed input variable selection, model outputs and soU cleanup goal 
calculations are provided in Appendix R of the RI. 

6.6 Ecological Considerations 

No U.S. Dept. of Interior or State of TDEC lands or federally listed endangered species of 
wildlife were identified at the Site. The nature of the Site is such that avian or terrestrial 
wildlife would not be drawn to the Site. A surface water quality assessment and a biological 
impact assessment were conducted. The assessments included a quantitative study of benthic 
species diversity in Noncoimah Creek, and a qualitative review of sensitive and endangered 
species typical of southeastem Shelby County. Data to date indicate no significant adverse 
ecological impacts from the present soil or groundwater contamination. This preliminary survey 
does not rule out ecological impacts to aquatic and terrestrial species through contaminated food 
chain mechanisms. However, TCE is not biocumulative and as a result, it is not expected to 
cause deleterious food chain effects based on currentiy available data. 

6.7 Risk Uncertainty 

There is a generally recognized uncertainty in human risk values developed from experimental 
data. This is primarily due to the uncertainty of data extn^lation in the areas of (1) high to 
low dose exposure, (2) modeling of dose response effects observed, (3) route to route 
extrapolation, and (4) animal data to human experience. The Site-specific uncertainty is mainly 
in the degree of accuracy of the exposure assumptions. 

In the presence of such uncertainty, the USEPA and the risk assessor have the obligation to 

^Contaminant partitioning equations from USEPA's Determining Soil Response Action Levels Based on Potential 
Contaminant Migration to Groundwater: A Compendium of Examples, USEPA, OERR, EPA/540/2/89/057, October 
1989. 
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make conservative assumptions such that the chance is very small for the actual health risk to 
be greater than that determined through the risk process. On the other hand, the process is not 
to yield absurdly conservative risk values that have no basis in reality. That balance was kept 
in mind in the development of exposure assumptions and pathways and in the interpretation of 
data and guidance for this baseline risk assessment. 

Actual or threatened releases of hazardous substances from this Site, if not addressed by 
implementing the response action selected in this ROD, may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 

7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES 

The following remedial altematives were selected for evaluation: 

• Altemative 1: No-Action 

• Altemative 2: North Remediation System (NRS); Groundwater Containment/Treatment at 
Water Plant 2 

• Altemative 3: NRS and Plant Area Soil Vapor Extraction (SVE); Groundwater 
Containment/Treatment at Water Plant 2 

• Altemative 4: NRS and Plant Area SVE; Groundwater Containment/Treatment at Water Plant 
2, and Supplemental Extraction Well(s) via (a) Air Stripping, or (b) 
UV/Oxidation 

• Altemative 5: Plant Area Soil Excavation/Low Temperature Thermal Desorption (LTTD), 
NRS and Plant Area SVE; Groundwater Containment/Treatment at Water 
Plant 2 

• Altemative 6: Plant Area Soil Excavation/LTTD, NRS and Plant Area SVE; Groundwater 
Containment/Treatment at Water Plant 2, and Supplemental Extraction Well(s) 
via (a) Air Stripping, or (b) UV/Oxidation 

Common Features of the Attematives 

Institutional Controls 

All altematives, except No Action, include institutional controls such as deed restrictions, local 
ordinances or record notices applied as appropriate for long-term management and prevention 
of exposure to contaminants. 
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Groundwater Residuals 

Excluding No Action, all the altematives generate a groundwater stream which must be 
discharged. The route of discharge may be release to the local POTW, surface water, the Town 
of Collierville water supply, or back to Site groundwater by reinjection. EPA will select the 
discharge route. The selection is subject to the ability of each altemative to meet ARARs, and 
is discussed in text describing each altemative. 

Soils Residuals 

Alternatives 5 and 6 require that soils be excavated prior to treatment. EPA will select the 
disposal route for the treated soils. Disposal may be offsite, or onsite, and subject to RCRA 
land disposal restrictions if the soils are hazardous waste. Delisting may be required if the soils 
are deemed RCRA-listed wastes, and onsite use as fill is chosen as the ultimate disposition. If 
offsite disposal is chosen, the waste must meet treatment standards prior to disposal in a 
permitted RCRA facility. 

Site Monitoring 

While wastes remain at the Carrier A.C. Site, CERCLA requires that monitoring data collected 
from the Site be evaluated every five years. This evaluation would include spatial and temporal 
analysis of existing data to determine increasing, decreasing, or stationary trends in contaminant 
concentrations. The results of this evaluation would be used to reassess the need to maintain, 
increase or decrease the number and types of samples and analysis required for monitoring, and 
the need to change the remedial response at the Site. 

Existing Controls 

The Town of Collierville's Water Plant No. 2 essentially contains groundwater containinants in 
the Memphis Sand, and controls exposure to contaminants through treatment. The plant includes 
two extraction wells with 5-foot diameter air strippers (treatment capacity is 1,4 MGD) to 
remove TCE and other VOCs from groundwater to a level below 1 fig/i. In order for this 
treatment system to contain groundwater contaminants, the Town of Collierville wells must 
pump without interruption. 

In addition to the Memphis Sand groundwater containment and treatment afforded by continued 
operation of Water Plant 2, a remediation system is in place, as a result of the treatability study, 
at the former lagoon, referred to as the North Remediation System (NRS). This equipment was 
installed to dewater and extract Site contaminants from soils impacted by the former lagoon by 
soil vapor extraction (SVE), 

In the following altemative descriptions, although all constituents of concem must be considered, 
TCE will drive remedial efforts. Lead in Memphis Sand groundwater poses significant potential 
acute health risk in the worst-case scenarios presented in the Baseline Risk Assessment. 
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Elevated lead levels have not been observed routinely in the Memphis Sand groundwater at 
Water Plant 2, nor anywhere in the Collierville drinldng water system. For this reason the 
foUowing proposed remedial altematives do not expUcitiy include lead removal actions. This 
in no way changes the need for altematives to comply with ARARs, including chemical-specific 
requirements for metals. 

7.1 Altemative 1: No Action 

CERCLA requires that the "No Action" altemative be considered at every site against which the 
other altematives are evaluated. Under this altemative no action would be taken. Operation of 
the two air strippers at Water Plant 2 and the NRS would be discontinued. 

The only reduction of contaminant levels in Site soils and groundwater would occur through 
natural processes. The time for groundwater levels to drop below SDWA regulations is on the 
order of 2000 years. This altemative leaves the volume of hazardous substances unchanged, and 
the potential increase in volume of impacted environmental media - groundwater. Without 
treatment or containment, residual upper-bound risk associated with groundwater exposure is in 
die range 2.5 x 10^ to 4.7 x 10^. 

Selected Site groundwater monitoring wells and soU spaces would be sampled for volatUe 
organic compounds and metals. Because contaminated soUs and groundwater would remain in 
place, untreated, at the Site, CERCLA requires that data be coUected and evaluated at least 
every five years to assure that a selected remedy continues to be protective of human health and 
the environment. Based upon the findings of the review, EPA may determine other studies 
and/or actions should be taken. 

This altemative would not comply with the Safe Drinking Water Act (SDWA) regulations or 
EPA's Groundwater Protection Strategy. 

This altemative has no capital costs. The approximate costs for the monitoring program is 
$410,000 per five year sampling event, and $50,(X)0 annuaUy for quarterly groundwater 
sampling and analysis, yielding an approximate present worth from $1,437,223 to $2,180,152, 
The present worth analysis is based upon a 30-year life and a 5 percent discount rate. 

7.2 Alternative 2: North Remediation System (NRS); Groundwater 
Containment/Treatment at Water Plant 2 

The major features of this altemative include soU vapor extraction in the former lagoon area, 
also referred to as the North Remediation System (NRS). Approximately 8500 cubic yards of 
TCE and its degradation products would be addressed by the NRS. Also, the town weUs at 
Water Plant 2 would continue to operate to provide containment and treatment (air stripping) of 
Memphis Sands groundwater contaminated with TCE and its degradation products. 

Modeling runs and indications from RI data point toward the conclusion that operation of the 
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town weU field has essentiaUy contained the plume. This information is not conclusive and thus 
makes any assessment of overaU protection somewhat uncertain, untU additional Memphis Sands 
aquifer testing is performed duimg Remedial Design (RD), Also, contamination will continue 
to enter the Memphis Sand aquifer at the southem end of the Site and wiU remain in the Sand 
for some years untU extracted at Water Plant 2, 

The amount of contaminated soUs that would be treated in the lagoon area was determined using 
fate and transport modeling to estimate the potential groundwater contamination. Transport 
modeling calculations indicate that at an average concentration of about 533 fig/kg TCE at the 
existing source areas would no longer yield leachate which would contaminate Memphis Sand 
groundwater above 5 fig/i for TCE. Approximately 68,000 cubic yards of contaminated soUs 
which are a significant source of current and potential fumre contamination ofthe Memphis Sand 
aquifer would be left untreated. Although some native microbial degradation has occurred, it 
is not likely that natural attenuation wiU reduce residual TCE contamination to the level 
estimated to be protective of the Memphis Sand in a timely maimer (over a period on the order 
of 2000 years). 

The treated water from the air strippers would remain a significant supply for the Town of 
CoUierviUe, Both air stripping and SVE volatilize containinants to an air stream. Due to the 
low volumes of air emissions, no off-gas controls would be necessary. 

The Memphis Sands groundwater would eventuaUy be treated to levels below SDWA 
regulations, but would not comply with the EPA's Groundwater Protection Strategy. This 
altemative would comply with federal and state Clean Air Act (CAA) standards. 

Selected Site groundwater monitoring weUs and soU would be sampled for volatUe organic 
compounds and metals. A review of data coUected at the Site would be evaluated at least every 
five years during the remedial action or until contaminant concentrations in groundwater no 
longer exceed SDWA regulations or soU cleanup levels. The evaluation would continue untU 
completion of the groundwater remedial action and would serve to indicate whether cleanup 
levels have been or wiU be attained. Based upon the findings of the review, EPA may determine 
other studies and/or actions should be taken. 

The estimated cj^ital cost of Altemative 2 is in the range of $1,052,935 to $1,133,199 whUe 
the associated Operations & Maintenance (O&M) and monitoring costs is $2,931,647. The 
estimated present worth cost is in the range $2,968,754 to $4,064,847. The estimated present 
worth analysis is based upon a 30-year life and a 5 % discount rate. 

7.3 Altemative 3: NRS and Plant Area SoU Vapor Extraction (SVE); Groundwater 
Containment/Treatment at Water Plant 2 

This altemative treats TCE contaminated soU by soU vapor extraction at both the former lagoon 
area and the plant spiU areas (volumes of approximately 8,500 cubic yards, and 68,000 cubic 
yards, respectively) and continued operation of Water Plant 2 affords containment and treatment 
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(air stripping) of the Memphis Sand groundwater. 

Modeling runs and indications from RI data point toward the conclusion that operation of the 
Town weU field has essentiaUy contained the TCE plume. This information is not conclusive 
and thus makes any assessment of overaU protection somewhat uncertain, untU additional 
Memphis Sands aquifer testing is performed during RD. Also, TCE wUl continue to enter the 
Memphis Sand aquifer at the southem end of the Site untU the Plant Area SVE is implemented, 
and wiU remain in the Memphis Sand untU extracted at Water Plant 2. Containment at Water 
Plant 2 would be continued up to 30 years. 

The locations and number of SVE weUs in the main plant area depends upon the areal extent of 
contamination, area of influence produced by each weU, and the variabiUty in pneumatic 
permeabiUty around the plant area. Some pUot-scale treatabiUty work would likely be needed 
to complete the design of SVE implementation near the manufacturing plant. 

The amount of contaminated soUs that would be treated in the lagoon and main plant areas was 
determined using fate and transport modeling to estimate the potential groundwater 
contamination. Transport modeling calculations indicate that an average concentration of 
533 fig/kg TCE at the existing source areas wiU no longer yield leachate which would 
contaminate Memphis Sand groundwater above 5 fig/i for TCE. Long-term benefits of this 
altemative would include permanent reduction in toxicity and volume of soU contamination. The 
estimated time for SVE to remediate the lagoon and main plant areas is three to five years. 

The treated water from the air strippers would remain a significant supply for the Town of 
CoUierviUe. Both air stripping and SVE volatilize contaniinants to an air stream. V^wr-phase 
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to 
control off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is detemiined 
necessary. Photolytic oxidation, although promising, is a relatively new technology and would 
require a pUot-scale treatabiUty study. 

The Memphis Sands groundwater would be treated to levels below SDWA regulations. This 
altemative would comply with federal and state CAA standards. AU activities would comply 
with Occupational Safety and Health Act (OSHA) health and safety requirements. A smaU 
portion of the Site is situated in a 100-year fioodplain and wetlands area. Any remedial activity 
or constmction in the floodplain and wetland areas would comply with the Clean Water Act 
(CWA) Wetlands Regulations and the Wetlands Protection and Floodplain Management PoUcies. 
Also, Resource Conservation and Recovery Act (RCRA) Subtitie C and Department of 
Transportation (DOT) requirements for hazardous waste generation, transportation, storage, and 
disposal of hazardous waste would be appUcable for this altemative. Hazardous waste soUs from 
drilling, and spent GAC, if used, would be stored and transported to approved disposal facUities 
in accordance with RCRA Subtitie C and DOT requirements. 

Selected Site groundwater monitoring weUs and soU would be sampled for volatUe organic 
compounds and metals. A review of data coUected at the Site would be evaluated at least every 
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five years during the remedial action or untU contaminant concentrations in groundwater no 
longer exceed SDWA regulations or soU cleanup levels. The evaluation would continue untU 
completion of the groundwater remedial action and would serve to indicate whether cleanup 
levels have been or would be attained. Based upon the findings of the review, EPA may 
detennine other studies and/or actions should be taken. 

The estimated capital cost for this altemative is in the range of $1,742,400 to $2,102,512 whUe 
the associated costs for O&M and monitoring are $5,349,263. The estimated present worth 
costs are in the range $5,468,140 to $7,451,775. The estimated present-worth analysis is based 
upon a 30-year Ufe and a 5 % discount rate. 

7.4 Altemative 4: NRS and Plant Area SVE; Groundwater Containment/Treatment at 
Water Plant 2, and Supplemental Extraction WeU(s)/Treatment via (A) Air Stripping, 
or (B) UV/Oxidation 

This altemative includes remediation of TCE contaminated soU by SVE in the former lagoon 
(NRS) and plant spiU areas. Approximately 76,500 cubic yards of contaminated soUs would be 
treated. Also included would be groundwater containment, treatment (air stripping), and 
disposal. The groundwater containment currentiy provided by the operation of Water Plant 2 
extraction weUs would be supplemented by additional extraction weU(s). 

Altemative 4 differs from altemative 3 in the manner that groundwater containment wiU have 
greater assurance. Groundwater in the Memphis Sand would continue to receive TCE 
contamination until the SVE could be implementaj. The supplemental groundwater extractions 
included with this altemative would minimize the extent Of Memphis Sand degradation that 
occurs in this interim period. Groundwater actions are expected to be effective, although 
additional information must be obtained during Remedial Design (RD) to determine the 
configuration and number of supplemental extraction weUs required to meet effectiveness levels. 

The fact that additionaUy-extracted groundwater wiU require treatment opens the foUowing two 
treatment options: (A) air stripping and (B) innovative UV/oxidation, Operation of the air 
stripping system at Water Plant 2 wiU continue. An additional treatment unit wiU be required 
under this scenario to handle the added water from the supplemental extraction. 

The locations and number of SVE weUs in the main plant area depends upon the areal extent of 
contamination, area of influence produced by each weU, and the variabiUty in pneumatic 
permeabiUty around the plant area. Some pUot-scale treatabiUty woric would be needed to 
complete the design of SVE implementation near the manufacturing plant. 

The amount of contaminated soils that would be treated in the lagoon and main plant areas was 
determined using fate and transport modeling to estimate the potential groundwater 
contamination. Transport modeling calculations indicate that an average soU concentration of 
533 fig/kg TCE at the existing source areas wiU no longer yield leachate which would 
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contaminate Memphis Sand groundwater above 5 fig/i for TCE. Long-term benefits of this 
altemative would include permanent reduction in toxicity and volume of soU contamination. The 
estimated time for SVE to remediate the lagoon and main plant areas is three to five years. 

The treated water from the supplemental extraction weU(s) wiU be released to surface water, 
reinjected to the Memphis Sand, or distributed to the Town of CoUiervUle drinking water supply 
as with Water Plant 2. The Town of CoUierviUe PubUc Woiics has stated a preference for the 
use of treated water as an additional drinking water supply, because CoUierviUe's water demand 
is increasing along with its population. 

Both air stripping and SVE volatUize contaminants to an air stream. Vapor-phase Granular 
Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to control 
off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is detemiined 
necessary. Photolytic oxidation, although promising, is a relatively new technology and would 
require a pUot-scale treatabiUty study. UV/oxidation does not require air poUution control 
equipment or associated testing. Bench-scale testing would be required prior to UV/oxidation 
design to determine optimum operating parameters. 

The Memphis Sands groundwater would be treated to levels below SDWA regulations, CWA 
Discharge Limitations and Pretreatment Standards, CWA Wetlands Regulations, SDWA 
Underground Injection Control Program, and/or the Tennessee Water QuaUty Act. This 
altemative would comply with federal and state CAA standards, AU activities would comply 
with OSHA health and safety requirements, A smaU portion of the site is situated in a 100-year 
floodplain and wetiands area. Any remedial activity or constmction in the floodplain and 
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection 
and Floodplain Management PoUcies. Also, RCRA Subtitie C and DOT requirements for 
hazardous waste generation, transportation, storage, and disposal of hazardous waste would be 
appUcable for this altemative. Hazardous waste soUs from drilling, and spent GAC, if used, 
would be stored and transported to approved disposal faciUties in accordance with RCRA 
Subtitie C and DOT requirements. 

Selected Site groundwater monitoring weUs and soU would be sampled for volatUe organic 
compounds and metals, A review of data coUected at the Site would be evaluated at least every 
five years during the remedial action or untU contaminant concentrations in groundwater no 
longer exceed SDWA regulations or soU cleanup levels. The evaluation would continue untU 
completion of the groundwater remedial action and would serve to indicate whether cleanup 
levels have been or would be attained. Based upon the fmdings of the review, EPA may 
determine that other studies and/or actions should be taken. 

The estimated capital cost for Altemative 4(A) is in the range of $1,900,260 to $2,443,431 whUe 
the associated costs for O&M and monitoring are $5,489,334. The estimated present worth 
costs are in the range $5,717,755 to $7,932,765. 

The estimated capital cost for Altemative 4(B) is in the range of $2,007,540 to $2,578,163 whUe 
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the associated costs for O&M and monitoring are $5,839,513. The estimated present worth 
costs are in the range $6,054,423 to $8,417,675. 

The estimated present-worth analyses is based upon a 30-year life and a 5 % discount rate. 

7.5 Altemative 5: Plant Area SoU Excavation/Low Tonperature Thermal Desorption 
(LTTD), NRS and Plant Area SVE; Groundwater Containment/Treatment at Water 
Plant 2 

Altemative 5 includes excavation, low temperature thermal desorption (LTTD) and SVE for 
source remediation. ShaUow source area soUs (approximately 52,000 cubic yards contaminated 
with TCE at greater than the 533 ;ig/kg threshold for protection of Memphis Sand groundwater) 
would be excavated and backfiUed with clean native soU. SVE would then be used to remediate 
deeper contamination where excavation of about 16,300 cubic yards is less readUy implemented, 
and permeabiUty is expected to be greater than in the lagoon area. The NRS would also be 
operated to reach soU remedial levels at the former lagoon source area, involving about 8500 
cubic yards, the top 15 feet of which may be excavated and processed by LTTD, if needed. 

Water Plant 2 operation would continue to contain and treat (air stripping) contaminated 
groundwater. Modeling mns and indications from RI data point toward the conclusion that 
operation of the Town weU field has essentiaUy contained the TCE plume. This information is 
not conclusive and thus makes any assessment of overaU protection somewhat uncertain, untU 
additional Memphis Sands aquifer testing is performed. Also, TCE wiU continue to enter the 
Memphis Sand aquifer at the southem end of the Site untU the Plant Area SVE is implemented, 
and wiU remain in the Memphis Sand untU extracted at Water Plant 2. Containment at Water 
Plant 2 would be continued for up to 30 years. 

AU soU contaminated above 533 fig/kg TCE would be excavated to a depth of ^)proximately 15 
feet, sampled, analyzed and stockpUed for LTTD processing. After soU excavation is completed 
and the ceUs are backfiUed with clean native soU, SVE wiU be implemented to remediate soUs 
which exceed the soU cleanup level at depths greater than 15 feet. 

Effectiveness of excavation and LTTD is expected to be very high for the source soUs, LTTD 
off-gas would be treated with a cyclone separator, a baghouse, and an afterbumer. The 
afterbumer would be located either upstream or downstream of the baghouse. 

The locations and number of SVE weUs in the lagoon and main, plant areas depend upon the 
areal extent of contamination, area of influence produced by each weU, and the variabiUty in 
pneumatic permeabiUty around the plant area. Some pUot-scale treatabiUty work would likely 
be needed to complete the design of SVE implementation near the manufacturing plant. 

The amount of contaminated soUs that would be treated in the lagoon and main plant areas was 
determined using fate and transport modeling to estimate the potential groundwater 
contamination. Transport modeling calculations indicate that an average concentration of 
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533 fig/kg TCE at the existing source areas would no longer yield leachate which would 
contaminate Memphis Sand groundwater above 5 fig/i for TCE. Long-term benefits of this 
altemative would include permanent reduction in toxicity and volume of soU contamination. The 
estimated time for LTTD and SVE to remediate the lagoon and main plant areas is two to three 
years. 

The treated water from the air strippers would remain a significant supply for the Town of 
CoUierviUe. Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase 
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to 
control off-gas emissions if during RD/RA it is determined necessary. Photolytic oxidation, 
although promising, is a relatively new technology and would require a pUot-scale treatabiUty 
study. 

The Memphis Sands groundwater would be treated to levels below SDWA regulations. This 
altemative would comply with federal and state CAA standards. AU activities would comply 
with OSHA health and safety requirements. A smaU portion of the site is situated in a 100-year 
fioodplain and wetlands area. Any remedial activity or constmction in the floodplain and 
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection 
and Roodplain Management PoUcies, Also, RCRA Subtitie C and DOT requirements for 
hazardous waste generation, transportation, storage, and disposal of hazardous waste would be 
appUcable for this altemative. Hazardous waste soils from drilling, and if used, spent GAC, 
would be stored and transported to approved disposal faciUties in accordance with RCRA 
Subtitie C and DOT requirements. 

Selected Site groundwater monitoring weUs and soU spaces would be sampled for volatUe 
organic compounds and metals. A review of data coUected at the Site would be evaluated at 
least every five years during the remedial action or untU contaminant concentrations in 
groundwater no longer exceed SDWA MCLs and/or MCLGs or soU cleanup levels. The 
evaluation would continue untU completion of the groundwater remedial action and would serve 
to indicate whether cleanup levels have been or wiU be attained. Based upon the findings of the 
review, EPA may determine that other studies and/or actions should be taken. 

The estimated capital cost for this altemative is in the range of $5,688,540 to $8,579,136 whUe 
the associated costs for O&M and monitoring are $5,437,347, The estimated present worth 
costs are in the range $9,467,667 to $13,956,482, The estimated present-worth analysis is based 
upon a 30-year life and a 5 % discount rate, 

7.6 Altemative 6: Plant Area SoU Excavation/LTTD, NRS and Plant Area SVE; 
Groundwater Containment/Treatment at Water I^n t 2, and Supplonental Extraction 
WeU(s)/Treatment via (A) Air Stripping, or (B) UV/Oxidation 

Altemative 6 includes excavation and low temperature thermal desorption (LTTD) and SVE for 
source remediation, ShaUow source area soUs (approximately 52,000 cubic yards contaminated 
with TCE at greater than the 533 ftg/kg threshold for protection of Memphis Sand groundwater) 
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would be excavated and backfiUed with clean native soU. SVE would then be used to remediate 
deeper contamination where excavation of about 16,300 cubic yards is less readUy implemented, 
and permeabUity is expected to be greater than in the lagoon area. The NRS would also be 
operated to reach soU remediation levels at the former lagoon source area, involving about 8500 
cubic yards, the top 15 feet of which may be excavated and processed by LTTD, if needed. 

AU soU contaminated above 533 fig/kg TCE would be excavated to a depth of approximately 15 
feet, sampled, analyzed and stockpUed for LTTD processing. After soU excavation is completed 
and the ceUs are backfiUed with clean native soU, SVE wiU be implemented to remediate soUs 
which exceed the soU cleanup level at depths greater than 15 feet. 

Effectiveness of excavation and LTTD is expected to be very high for the source soUs. Off-gas 
would be treated with a cyclone separator, a baghouse, and an afterbumer. The afterbumer 
would be located either upstream or downstream of the baghouse. 

The locations and number of SVE weUs in the lagoon and main plant areas depend upon the 
areal extent of contamination, the area of influence produced by each weU, and the variabiUty 
in pneumatic permeabiUty around the plant area. Some pUot-scale treatabiUty woric would likely 
be needed to complete the design of SVE implementation near the manufacturing plant. 

The amount of contaminated soils that would be treated in the lagoon and main plant areas was 
determined using fate and transport modeling to estimate the potential groundwater 
contamination. Transport modeling calculations indicate that an average concentration of 
533 fjcg/kg TCE at the existing source areas would no longer yield leachate which would 
contaminate Memphis Sand groundwater above 5 fig/i for TCE, Long-term benefits of this 
altemative would include permanent reduction in toxicity and volume of soU contamination. The 
estimated time for LTTD SVE to remediate the lagoon and main plant areas is two to three 
years. 

Altemative 6 differs from Altemative 5 in the manner that groundwater containment wiU have 
greater assurance. Groundwater in the Memphis Sand would continue to receive TCE 
contamination untU the SVE could be implemented. The supplemental groundwater extraction 
weUs included with this altemative would minimize the extent of Memphis Sand degradation that 
occurs in this interim period. Groundwater actions are expected to be effective, although 
additional information must be obtained during RD to determine the configuration and number 
of supplemental extraction weUs required to meet effectiveness levels. 

The fact that additionaUy-extracted groundwater wiU require treatment opens the foUowing two 
treatment options: (A) air stripping and (B) innovative UV/oxidation, Operation of the air 
stripping system at Water Plauit 2 would continue. An additional treatment unit would be 
required under this scenario to handle the added water from the supplemental extraction. 

The treated water from the supplemental extraction weU(s) would be released to surface water, 
reinjected to the Memphis Sand, or distributed to the Town of CoUiervUle drinking water supply 
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as with Water Plant 2. The Town of CoUiervUle PubUc Works has stated a preference for the 
use of treated water as an additional drinking water supply, because CoUierviUe's water demand 
is increasing along with its population. 

Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase Granular 
Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to control 
off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is determined 
necessary. Photolytic oxidation, although promising, is a relatively new technology and would 
require a pUot-scale treatabiUty study. UV/oxidation does not require air poUution control 
equipment or associated testing. Bench-scale testing would be required prior to UV/oxidation 
design to determine optimum operating parameters. 

The Memphis Sands groundwater would be treated to levels below SDWA regulations, CWA 
Discharge Limitations and Pretreatment Standards, CWA Wetlands Regulations, SDWA 
Underground Injection Control Program, and/or the Tennessee Water (JuaUty Act. This 
altemative would comply with federal and state CAA standards. AU activities would comply 
with OSHA health and safety requirements. A smaU portion of the site is situated in a 100-year 
floodplain and wetlands area. Any remedial activity or constmction in the floodplain and 
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection 
and Floodplain Management PoUcies. Also, RCRA Subtitie C and DOT requirements for 
hazardous waste generation, transportation, storage, and disposal of hazardous would be 
appUcable for this altemative. Hazardous waste soUs fix)m drilling, and if used, spent GAC, 
would be stored and transported to ^)proved disposal faciUties in accordance with RCRA 
Subtitle C and DOT requirements. 

Selected Site groundwater monitoring weUs and soU would be sampled for volatUe organic 
compounds and metals. A review of data coUected at the Site would be evaluated at least every 
five years during the remedial action or untU contaminant concentrations in groundwater no 
longer exceed SDWA regulations or soU cleanup levels. The evaluation would continue untU 
completion of the groundwater remedial action and would serve to indicate whether cleanup 
levels have been or wUl be attained. Based upon the findmgs of the review, EPA may determine 
that other studies and/or actions should be taken. 

The estimated cj^ital cost for Altemative 6(A) is in tiie range of $5,917,734 to $8,931,088 whUe 
the associated costs for O&M and monitoring are $5,577,418. The estimated present worth 
costs are in the range $9,788,616 to $14,508,506. 

The estimated capital cost for Altemative 6(B) is in the range of $5,913,909 to $8,923,438 whUe 
the associated costs for O&M and monitoring are $5,927,597. The estimated present worth 
costs are in the range $10,014,179 to $14,851,035. 

The estimated present-worth analyses is based upon a 30-year life and a 5 % discount rate. 
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8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

A detaUed comparative analysis was performed on the six remedial altematives developed during 
the FS and the modifications submitted during the pubUc comment period using the nine 
evaluation criteria set forth in the NCP. The advantages and disadvantages were compared to 
identify the altemative with the best balance among these nine criteria. 

OveraU Protection of Human Health and the Environment addresses whether or not a remedy 
provides adequate protection and describes how risks are eliminated, reduced, or controUed 
through treatment, engineering controls, or institutional controls. Criteria used to evaluate the 
protectiveness of an altemative included the foUowing: (1) no cancer risks from exposure to 
groundwater of less than 1x10^; (2) no significant risks of threshold toxic effect (HI less than 
1) under reasonable maximum exposure; and (3) no significant risk or adverse effects on the 
environment. 

AU altematives except for "No Action", would be protective of human health. The "No Action" 
altemative is not protective because it would not prevent unaccq)table risk from ingestion or 
inhalation of groundwater. 

"No Action" and Altemative 2 are not protective of the environment because they aUow for 
contamination to continue to enter the Memphis Sands. The effectiveness of the existing Water 
Plant 2 weU system in containing the entire plume is the key factor which differentiates 
altematives 3 and 5 from 4 and 6. If the southwestem extent of the plume of TCE 
(concentrations greater than MCLs) which arises from the plant area spiUs is outside the capture 
zone of Plant 2 weUs, protectiveness is not assured. Thus, Altematives 3 and 5 would not fuUy 
protect the environment. Altematives 4 and 6 would provide additional certainty that existing 
groundwater contamination would be contained. 

Since the "No-Action" altemative does not eliminate, reduce or control any of the exposure 
pathways, it is therefore not protective of human health or the environment and wiU not be 
considered further in this analysis. Altemative 2 wiU not be discussed further because it is not 
protective of the environment. This altemative only addresses the soUs in the vicinity of the 
former lagoon atea and without response directed toward source soUs near the main plant, these 
sources wiU be remediated only by natural attenuation over a period on the order of 2000 years, 
not accounting for biological degradation. Without more rapid source control, restoration of the 
Memphis Sand cannot be accompUshed in a timely manner. 

CompUance with AppUcable or Relevant and Appropriate Requiranents (ARARs) addresses 
whether or not a remedy wiU meet aU of the appUcable or relevant and a^ropriate requirements 
of other Federal and state environmental statutes and/or provide grounds for a waiver. The 
identified ARARs for this site are Usted in Section 10.2. 

Altematives 3,4,5, and 6 would comply with Federal and state ARARs. 
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Long-Term Effectiveness and Permanence refers to expected residual risk and the abiUty of 
a remedy to maintain reliable protection of human health and the environment over time, once 
cleanup levels have been met. This criterion includes the consideration of residual risk and the 
adequacy and reUabiUty of controls. 

Altematives 4 and 6 afford the highest degree of long-term effectiveness because aU 
contaminated soUs would be reduced to levels protective of the Memphis Sand aquifer; the 
remedial action objective of preventing further contamination to the Memphis Sands is quickly 
achieved through implementation of additional extraction weU(s); and the additional weU(s) will 
provide assurance that containment of the entire contaminant plume is adequate. Although 
Altematives 3 and 5 reduce contaminated soU to levels protective of the Memphis Sands, these 
altematives do not assure quick prevention of further contamination of the Memphis Sands or 
containment of the entire plume. 

Reduction of Toxicity, MobiUty, or Volume Through Treatment refers to the anticipated 
performance of the treatment technologies a remedy may employ. 

Altematives 3,4,5, and 6 would accompUsh a reduction in toxicity, mobiUty, and volume. The 
altematives would reduce toxicity by volatilization of TCE from soU and groundwater, MobiUty 
would be reduced as residual TCE is extracted (aU altematives) and/or excavated (5 and 6) from 
soUs, As soon as treatment of vadose zone soUs is complete, migration of toxic concentration 
levels of TCE in groundwater would cease. The volume of TCE in groundwater and some 
contaminated soUs would be reduced as the treatment progresses. EssentiaUy the entire volume 
of contaminated site soUs would be treated by SVE (Altematives 3,4,5, and 6) and/or LTTD (5 
and 6) totalling over 76,000 cubic yards. Altematives 3,4,5, and 6 provide for destmction 
of air emission residuals through properly selected, designed and operated emission controls. 

Altemative 4 and 6 would extract and treat aU affected Memphis Sand groundwater. 
Altematives 3 and 5 would cj^ture most of the contaminated groundwater plume at Water Plant 
2. 

Short-Term Effectiveness refers to the period of time needed to complete the remedy and any 
adverse impacts on human health and the environment that may be posed during the constmction 
and implementation of the remedy untU cleanup levels are achieved. 

Short-term risk from Altematives 5 and 6 are higher than those associated with Altematives 3 
and 4 because excavation activities would increase VOCs and fugitive dust emissions, A water 
or foam spray would reduce emissions enough to substantiaUy mimimize the risk to the 
community, 

Altematives 5 and 6 would require approximately two to three years to remediate Site soUs to 
levels protective of the Memphis Sands. Altematives 3 and 4 would require three to five years 
to remediate Site soUs to levels protective of the Memphis Sands. AU the altematives would 
require approximately 30 years to remediate groundwater to ARARs, 
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For aU altematives, risk to onsite workers would be minimized by providing personal protection 
equipment as outlined by OSHA. The altematives protect the community and workers by 
reducing the contaminants in soU, groundwater, and air (through the use of emission controls 
on discharge pipes at the SVE, and air stripper systems). UV/oxidation generates no air 
emissions. No additional adverse impact to the environment would occur from the 
implementation of these altematives. 

ImplementabiUty is the technical and administrative feasibiUty of a remedy, including the 
avaUabiUty of materials and services needed to implement the chosen solution. 

Groundwater containment/air stripping (3, 4A, 5, and 6A) measures are extremely common and 
widely avaUable. Monitoring groundwater and its restoration should not pose extraordinary 
problems. 

SVE (aU altematives) and LTTD (5 and 6) are relatively new, yet widely available technologies 
for the treatment of volatUe organic contaminated soUs. A treatabiUty study for SVE at the main 
plant area would be required to effectively address what are expected to be heterogeneous spaces 
in terms of both contamination and air permeabiUty. The abiUty to monitor effectiveness of SVE 
is not technicaUy infeasible, but would require carefuUy designed and implemented sampling 
efforts to assure effectiveness in reaching soU cleanup levels. 

UV/oxidation (4A and 6A) is less common at hazardous waste sites, but is a demonstrated 
process for streams with low contaminant concentrations, and low total soUds content. 
SupplementaUy-extracted groundwater may pose operation problems, such as fouling, or high 
oxidant consumption, due to the presence of trace metals and hardness. UV/oxidation 
treatabiUty work would be required before design to avoid or manage potential operational 
problems. 

Cost 

The total Present Worth Costs for each of the altematives evaluated are as foUows: 

Altemative 3: $5.5 to $7.5 miUion 
Altemative 4A: $5.7 to $7.9 mUUon 
Altemative 4B: $6.1 to $8.4 milUon 
Altemative 5: $9.5 to $14 mUUon 
Altemative 6A: $9.8 to $14.5 mUUon 
Altemative 6B: $10 to $14.9 mUUon 

State Acceptance 

EPA and the Tennessee Department of Qivironment and Conservation (TDEC) have cooperated 
throughout the RI/FS process. The State has participated in the development of the RI/FS 
through comment on each of the planning and decision documents developed by EPA, and the 
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Draft ROD and through frequent contact between the EPA and TDEC site project managers. 
EPA and TDEC are in agreement on the selected altemative. Please refer to the Responsiveness 
Summary which contains a letter of concurrence from TDEC. 

Community Acceptance 

EPA received two letters from residents in the Town of CoUierviUe. During the pubUc meeting 
held on AprU 30, 1992, town residents in attendance expressed interest and support for the 
selected remedy present by EPA. Please see the Responsiveness Summary which contains these 
letters and a transcript of the pubUc meeting. 

9.0 THE SELECTED REMEDY 

Based upon consideration of the CERCLA requirements, the detaUed analysis of the altematives 
using the nine criteria, and pubUc coinments, both EPA and TDEC have detennined that 
Altemative 4A is the most appropriate remedy for the Carrier A.C. Superfund Site in 
CoUierviUe, Tennessee. 

The selected remedy shaU include the foUowing: (1) the North Remediation System (NRS) and 
plant area soU v^x)r extraction (SVE); (2) groundwater containment/treatment at Water Plant 
2, and supplemental extraction weU(s)/treatment via air stripping; and (3) institutional controls 
placed on weU constmction and water use in the general area of the Site. 

It is estimated that the present worth cost of the selected remedy wiU be approximately $5.7 to 
$7.9 milUon. The present worth cost analysis is based upon a 30-year life and a 5% discount 
rate. 

Altemative 4A wiU permanentiy reduce the risk of exposure to contaminants in soU and 
groundwater and wiU also prevent further contamination to the environment. 

9.1 Performance Standards 

(1) North Remediation System (NRS) and Plant Area SoU Vapor Extraction (SVE) 

The NRS shaU continue to remediate the contaminated soUs in the area of the former lagoon via 
SVE. A SVE system in the area of the main plant source area shaU be constmcted to remediate 
contaminated soUs. SVE in the former lagoon and main plant area wiU continue to operate untU 
remediation to cleanup levels are reached throughout the area of soU contamination. The 
cleanup level for the TCE-contaminated soU wUl be approximately 533 fig/kg or untU in EPA's 
determination, it is demonstrated that contaminant levels have ceased to decline over time, and 
are remaining constant at some statisticaUy significant level above remediation levels in the area 
of remediation, as verified by soU sampling. The abiUty to achieve 533 fig/kg cannot be 
detennined untU after the extraction system has been implemented, modified as necessary, and 
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soU response monitored over time. A monitoring system wiU be instituted to measure progress 
and operating efficiencies of SVE in achieving the cleanup level. 

EPA wUl determine the locations and number of vapor extraction weUs in the main plant area. 
The decisions wiU be based upon the areal extent of contamination, area of influence produced 
by each weU, and the variability in pneumatic permeabiUty around the plant area. Some pUot-
scale treatabiUty work wiU be needed to complete the design of SVE implementation near the 
manufacturing plant. 

AU air emissions shaU be in compliance with the Federal and State CAA standards. Off-gas 
emissions, if determined necessary during RD, wiU be controUed by Granular Activated Carbon 
(GAC), thermal treatment, or photolytic oxidation. 

(2) Groundwater Containment/Treatment at Water Plant 2, and Supplonental 
Extraction WeU(s)/Treatment via Air Stripping 

Groundwater Containment/Treatment shaU be conducted at Water Plant 2 and with supplemental 
weU(s). EPA wiU determine the final number and location of supplemental weUs for the Site. 
The existing air strippers at Water Plant 2 shaU continue to be used to treat extracted 
groundwater. If EPA deems necessary, additional air strippers and/or monitoring weUs wiU be 
instaUed as part of the remedial action to ensure compliance with the cleanup levels of the 
selected remedy. 

The groundwater extraction system wiU continue to operate untU cleanup levels for the 
contaminants of concem are reached throughout the area of attainment. The area of attainment 
shaU encompass the area up to the contaminant plume boundary. 

The Memphis Sand aquifer wiU be treated untU the cleanup levels for the contaminants, as Usted 
below, are attained. 

Trichloroethylene (TCE) 5 fig/i (SDWA MCL) 
cw-l,2-Dichloioetiiylene (DCE) 10 fig/i (SDWA MCLG) 
/rfl/w-l,2-Dichloroetiiylene(DCE) 100>g// (SDWA MCLG) 
Tetrachloroediene (PCE) 5 ug/i (SDWA MCL) 
Vinyl Chloride 2 fig/t (SDWA MCL) 
Zinc 5000 fig/i (SDWA SMCL) 

The Memphis Sand aquifer wiU be treated untU (1) background levels of lead or (2) cleanup 
levels for lead of 15 ug/i (SDWA Treatment Technique Action Level) is attained. The 
determination of which level wiU be achieved wiU be based upon whether lead is elevated above 
background levels and this condition is due to Site-related conditions; or whether a significant 
statistical difference between background levels and onsite levels of lead exists. 

The accepted EPA methods are documented in the "USEPA Contract Lab Program Statement 
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of Work for Inorganic Analysis, Document #ILM02.0"; the "Contract Lab Program Statement 
of Work for Organic Analysis, Document # OLMOl.O," dated August 1991; and the "Superfund 
Analytical Methods for Low Concentration Water for Organic Analysis," dated June 1991, and 
any amendments made thereto during the course of the implementation of RD/RA. Monitoring 
weUs shaU be sampled for up to 30 years. 

The sampling frequency, number, and location of the monitoring weUs and background 
monitoring weUs wiU be designated by EPA during the RD, and if deemed necessary, additional 
monitoring weUs wiU be instaUed. 

The goal of this remedial action is to restore the Memphis Sands groundwater to its beneficial 
use, which is, at this Site, a drinking water aquifer. Based on information obtained during the 
RI and on a careftil analysis of aU remedial altematives, EPA and TDEC beUeve that the 
selected remedy wiU achieve this goal. It may become apparent, during implementation or 
operation of the groundwater extraction systems, that contaminant levels have ceased to decline 
and are remaining constant at levels higher than the remediation levels. In such a case, the 
system performance standards and/or remedy wiU be reevaluated. 

The selected remedy wiU include groundwater extraction for an estimated period of 30 years, 
during which the system's performance wiU be carefiiUy monitored on a regular basis and 
adjusted as warranted by the performance data coUected during operation. The operating system 
may include: 

a) discontinuing operation of extraction weUs in areas where cleanup levels have been attained; 

b) altemating pumping at weUs to eliminate stagnation points; and 

c) pulse pumping to aUow aquifer equiUbration and encourage adsorbed contaminants to 
partition into groundwater. 

To ensure that cleanup levels continue to be maintained, the aquifer wiU be monitored at those 
weUs where pumping has ceased on an occurrence of at least every 5 years foUowing 
discontinuation of groundwater extraction. 

AU extracted groundwater shaU be treated to levels which aUow for discharge to (1) the 
municipal water supply; (2) a local POTW; (3) surface water; or (4) reinjected to the Memphis 
Sands aquifer. AU groundwater discharge actions shaU comply with Federal and State discharge 
requirements. 

AU air emissions from the air stripper(s) shaU be in compliance with Federal and State CAA 
standards. Off-gas emissions, if determined necessary during RD, wiU be controUed by 
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation. 
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(3) Institutional Controls Placed on WeU Constmction and Water Use in the General Area 
of the Site 

If EPA deems necessary, institutional controls wiU be placed on weU constmction in the general 
area of the Site. No weU wiU be located, constmcted or operated which results in the 
diminution of the extraction weUs at Carrier A.C. Superfund Site or in the degradation of the 
Memphis Sands. Institutional controls wiU also restrict the use of groundwater containing, or 
potentiaUy containing, levels of contamination in excess of MCLs, SMCLs and non-zero 
MCLGs. Institutional controls may include local ordinances, deed restrictions, record notice, 
or some other appropriate measures. The controls shaU remain in effect untU EPA through 
monitoring detennines that the cleanup levels have been attained. 

10.0 STATUTORY DETERMINATIONS 

Under CERCLA Section 121, EPA must select remedies that are protective of human health and 
the environment, comply with appUcable or relevant and appropriate requirements (unless a 
statutory waiver is justified), are cost-effective, and utilize permanent solutions and altemative 
treatment technologies or resource recovery technologies to the maximum extent practicable. 
In addition, CERCLA includes a preference for remedies that employ treatment that permanentiy 
and significantiy reduce the volume, toxicity, or mobiUty or hazardous wastes as their principal 
element. The foUowing sections discuss how the remedy meets these statutory requirements. 

10.1 Protection of Human Health and the Environment 

The selected remedy protects human health and the environment through the North Remediation 
System (NRS) and plant area soU vapor extraction (SVE); groundwater containment/treatment 
at Water Plant 2, and supplemental extraction weU(s)/treatment via air stripping; and institutional 
controls placed on weU constmction and water use in the general area of the Site. Air stripping 
wiU irreversibly remove organic compounds from groundwater. SVE wiU irreversibly remove 
VOCs from soUs to levels at or below soU cleanup levels. Residuals in air emissions wiU be 
controUed through properly selected, designed and operated emission controls. Institutional 
controls wiU assure that the pubUc is not affected by Site-related contaminants at a current or 
future time. 

Air stripping of contaminated groundwater wiU eliminate the threat of exposure to the 
contaminants of concem via ingestion or inhalation of groundwater. The current cancer risk 
associated with this exposure pathway is 2.5x10"*. The future cancer risk from the groundwater 
pathway is 4.7x10"*. By extracting and air stripping the groundwater, the cancer risk wiU be 
reduced to IxKT*. This level faUs within the EPA's acceptable risk range of 1(̂ * to 10^. No 
short-term threats are associated with the selected remedy that caimot be readUy controUed. In 
addition, no adverse cross-media impacts are expected from the remedy. 

Exposure to contaminated surface soUs does not pose a current or future risk greater than the 



ROD 
Carrier A.C. Site 

Page 52 

10"* point of d^arture. However, in Ught of the current and potential future groundwater uses, 
soU vapor extraction wiU be used to effectively to remediate the contaminated soUs to levels 
protective of the Memphis Sands. No short-term threats are associated with the selected remedy 
cannot be readUy controUed. In addition, no adverse cross-media impacts are expected from the 
remedy. 

10.2 CompUance with AppUcable or Relevant and Appropriate Requirements 

The selected remedy of the North Remediation System (NRS) and plant area soU vapor 
extraction (SVE); groundwater containment/treatment at Water Plant 2, and supplemental 
extraction/treatment via air stripping; and institutional controls placed on weU constmction and 
water use in the general area of the Site wiU comply with appUcable or relevant and appropriate 
chemical, action, and location-specific requirements (ARARs). The ARARs are presented 
below: 

Chemical-Specific ARARs: 

Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) (42 U.S.C. § 1412 
(§ 300g-l); 40 C.F.R. 141.61 and 141.80) have been set for toxic compounds as enforceable 
standards for pubUc drinking water systems. 

SDWA Secondary Maximum Contaminant Levels (SMCLs) (42 U.S.C. § 1412 (§ 300g-l); 40 
C.F.R. 143.3) are unenforceable goals regulating the aesthetic quaUty of drinking water. 

SDWA Maximum Contaminant Levels Goals (MCLGŝ  (42 U.S.C. § 1412 (§ 300g-l); 40 
C.F.R. 141.50) are unenforceable health goals. 

Clean Water Act (CWA) Federal Water OuaUtv Criteria (33 U.S.C. § 1314(a)(l)(§ 304(a)(1)) 
are effluent limitations that must meet Best Available Technology (BAT). 

Clean Air Act (CAA) National Ambient Air OuaUty Standards (42 U.S.C. § 7409 (§ 109); 40 
C.F.R. Part 50) establishes emissions standards, monitoring and testing requirements, and 
reporting requirements for eight poUutants in air emissions. 

Tennessee Water OuaUty Control Act (69-3-101) controls and regulates drinking water and 
discharges to POTW and also to waters of the State. 

Location-Specific ARARs 

Resource Conservation Recovery Act (RCRA) (42 U.S.C. §§ 6921-39 (§§ 3001-19); 40 C.F.R. 
Parts 260-70) regulates the treatment, storage, and disposal of hazardous waste from generation 
through ultimate disposal. Remedial action at the Site may require the handling of materials that 
constitute RCRA hazardous waste, for example, soU and groundwater residuals or spent carbon 
(if carbon adsorption is chosen). Any such materials wiU be handled in compUance with 
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appUcable RCRA requirements. 

Fish and WUdlife Coordination Act (16 U.S.C. 661 et seq.) requires actions to protect fish and 
wUdlife from actions modifying streams or areas affecting streams. 

CAA National Ambient Air OuaUtv Standards (42 U.S.C. § 7409 (§ 109); 40 C.F.R. Part 50) 
estabUshes emission standards to protect pubUc health and pubUc welfare. These standards are 
national limitations on ambient air intended to protect health and welfare. 

Action-Specific ARARs 

RCRA (42 U.S.C. §§ 6921-39 (§§ 3001-19); 40 C.F.R. Parts 260-70) regulates tiie treatment, 
storage, and disposal of hazardous waste from generation through ultimate disposal. Remedial 
action at the Site may require the handling of materials that constitute RCRA hazardous waste, 
for example, soU and groundwater residuals or spent carbon (if carbon adsorption is chosen). 
Any such materials wUl be handled in compliance with <^Ucable RCRA requirements, 

CWA Discharge Limitations (33 U.S,C, § 1311 (§ 301); 40 C.F.R, Parts 122, 125, 129, 133, 
and 136) prohibits unpermitted discharge of any poUutant or combination of poUutants or 
combinations of poUutants to waters of the U,S. from any point source. Standards and 
limitations are estabUshed for these discharges to a POTW. 

SDWA Undergound Injection Control (UIC) (42 U.S.C. §§ 300h-300h-7 (§§ 1421-8); 40 C.F.R. 
Parts 144-7) is a pennit program designed to prevent contamination of underground sources of 
drinking water. 

CWA Pretreatment Standards (33 U.S.C. § 1317 (§ 307); 40 C.F.R. 403.5) prohibits 
unpermitted discharge of any poUutant or combination of poUutants or combinations of poUutants 
to waters of the U.S. from any point source. Standards and limitations are estabUshed for these 
discharges to a POTW. 

CWA Dredge and FUl Material Permits - Wetlands (33 U.S.C. § 1344 (§ 404); 40 C.F.R. Part 
230) controls the discharge of dredged or fiU materials into water of the U.S. such that the 
physical and biological integrity is maintained. 

CAA New Source Performance Standaids (42 U.S.C. § 7411 (§ 111); 40 C.F.R. 60) estabUshes 
standards of performance for new air emission sources. 

CAA National Emission Standards for P̂ ŷarHpn̂ f Air PoUutants (42 U.S.C. § 7412 (§ 112); 40 
C.F.R. Part 61) estabUshes emissions standards, monitoring and testing requirements, and 
reporting requirements for eight poUutants in air enussions. 

Occupations Safetv and Health Standards Act (29 U.S.C. § 651 st seq.; 29 C.F.R. Part 1910) 
sets limits on exposure to woricers on hazardous site or emergency responses, sets forth 
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minimum health and safety requirements such as personal protection and training, and reporting 
requirements. 

To Be Considered Materials (TBCs) 

EPA Groundwater Protection Strategy (EPA, 1984) is a poUcy to restore groundwater to its 
beneficial uses within a time frame that is reasonable. Groundwater beneath and adjacent to the 
Carrier A.C. Site are Class HA and IHA aquifers. 

Town of CoUierviUe Municipal Code of Ordinances (10-230) is a promulgated local deed 
restriction prohibiting installation of weUs without a permit. 

Shelbv County WeU Constmction Codes (Section 4 and 5) are promulgated local mles and 
regulations to control and regulate the location, constmction, and modification of aU types of 
weUs in Shelby County. 

Executive Order 11990 W t̂̂ ^nds Protection PoUcy sets forth poUcy for the protection of 
wetlands. 

Executive Order 11988 Floodplain Management PoUcy sets forth poUcy for the protection of 
floodplains. 

10.3 Cost Effectiveness 

The selected remedy, Altemative 4A was chosen because it provides the best balance among 
criteria used to evaluate the altematives considered in the DetaUed Analysis. This altemative 
was found to achieve both adequate protection of human health and the environment and to meet 
the statutory requirements of Section 121 of CERCLA. The present worth cost of Altemative 
4A is in the range of $5,717,755 to $7,932,765, 

10.4 Utilization of Permanent Solutions and Altemative Treatment Technologies or 
Resource Recovery Technologies to the Maximum Extent Practicable 

EPA and TDEC have determined that the selected remedy represents the maximum extent to 
which permanent solutions and treatment technologies can be utilized in a cost-efliective manner 
for the fmal ROD at the Carrier A.C. Site. Of those altematives that are protective of human 
health and the environment and comply with ARARs, EPA and TDEC have detemiined that the 
selected remedy provides the best balance of trade-offs in terms of long-term effectiveness and 
permanence, reduction in toxicity, mobiUty, or volume achieved through treatment, short-term 
effectiveness, implementabiUty, cost, whUe also considering the statutory preference for 
treatment as a principal element and considering State and community acceptance. 

The selected remedy treats the principal threats posed by groundwater and soUs, achieving 
significant contaminant reductions. This remedy provides the most effective treatment of any 
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of the altematives considered, and wiU cost less than excavation. The selection of treatment for 
the contaminated soUs and groundwater is consistent with program expectations that highly toxic 
and mobUe wastes are a priority for treatment to ensure the long-term effectiveness of a remedy. 

10.5 Preference for Treatment as a Principal Element 

By treating the contaminated groundwater and soUs by air stripping and soU vapor extractions, 
the selected remedy addresses the principal threats posed by the Site through the use of treatment 
technologies. By utilizing treatment as a significant portion of the remedy, the statutory 
preference for remedies that employ treatment as a principal element is satisfied. 
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1.0 RESPONSIVENESS SUMMARY OVERVIEW 

The U.S. Environmental Protection Agency (EPA) held a pubUc comment period from April 21 
through May 21, 1992, for interested paities to comment on the Remedial 
Investigation/FeasibiUty Study (RI/FS) resuhs and the Proposed Plan for the Carrier Air 
Conditioning Superfund Site (Carrier A.C. Site or the Site) in CoUierviUe, Tennessee. 

The Proposed Plan included in Attachment A of this document, provides a summary of the Site's 
background information leading up to the pubUc comment period. SpecificaUy, the Proposed 
Plan includes the foUowing sections: Introduction; Background Information; Key Findings of the 
Remedial Investigation; Scope and Role of Response Action; The FeasibiUty Study: Developing 
and Evaluating Remedial (Cleanup) Altematives-Technologies Considered in Developing 
Remedial Altematives; Summary of Altematives; Evaluation of Altematives; State Acceptance; 
Community Acceptance; Summary of Statutory Findings; EPA Criteria for Evaluating Cleanup 
Altematives; and Glossary. 

EPA held a pubUc meeting at 7:00 pm on April 30, 1992 at tiie Memphis/Shelby County PubUc 
Library, CoUierviUe, Tennesse to outline the RI/FS and describe EPA's proposed remedial 
altematives for the Carrier A.C. Site. AU comments recieved by EPA during the pubUc 
comment period wiU be considered in the final selection of a remedial altemative for the areas 
of contamination at the Site. 

The Responsiveness Summary, required by the Superfiind Law, provides a summary of citizen's 
comments and concems identified and received during the public comment period, and EPA's 
responses to those comments and concems. 

This Responsiveness Summary is organized into the foUowing sections and attachments: 

1.0 RESPONSIVENESS SUMMARY OVERVIEW: This section outiines tiie purposes of the 
pubUc comment period and the Responsiveness Summary. It also references the 
background information leading up to the pubUc comment period. 

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT CONCERNS: This section 
provides a brief history of the interests and concems of community regarding the Carrier 
A.C. Site. 

3.0 SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECIEVED DURING THE 
PUBUC COMMENT PERIOD AND EPA'S RESPONSES TO THESE COMMENTS: 
This section summarizes the comments received by EPA during the pubUc comment period, 
and provides EPA's responses to these comments. 

ATTACHMENT A: Attachment A contains written coniments received during the pubUc 
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comment period and EPA's responses to these comments. 

ATTACHMENT B: Attachment B contains the Proposed Plan which was distributed to the 
pubUc during the pubUc meeting held on AprU 30, 1992 and maUed to the 
information repository and those included on the mailing Ust. 

ATTACHMENT C: Attachment C includes pubUc notices regarding the Carrier A.C. Site that 
were pubUshed in area newspapers. 

ATTACHMENT D: Attachment D includes the official transcript of the PubUc Hearing on the 
Proposed Plan for the Cleanup of the Carrier A.C. Site located in CoUierviUe, Tennessee. 

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT CONCERNS 

2.1 Background on Community Involvement 

Govemed by a mayor and five alderman, the Town of CoUierviUe has a population of 
approximately 13,(X)0. It is located in westem Tennessee, approximately 20 mUes east of 
Memphis. 

The CoUierviUe community takes great pride in its transformation over the past 25 years from 
a mral to an industrial town. The Town's woric force manufactures products as diverse as 
lumber, automobUe parts, and soft drinks. Carrier Air Conditioning is the area's largest 
employer. 

AU ofthe residents and local officials interviewed in 1990 were weU aware ofthe contamination 
at the Site. They stated that they were quite concemed about the contamination because it had 
the potential to affect the area's drinking water supply, but that Carrier had done an outstanding 
job of keeping the community informed as to the nature and extent of the Site problems. 
Residents tmsted Carrier's infonnation and assessment ofthe problem, and also stated thay they 
had received a great deal of information from the CoUierviUe municipal govemment. The 
residents felt this information has been reliable. 

There are no environmental groups in CoUierviUe, and no one interviewed expressed concem 
regarding EPA's Site investigation plans. Because of potential drinking water problems from 
the contamination, residents and officials were extremely interested in EPA's plans, and wished 
to be kept fiiUy informed of aU Site work. Officials expressed a strong desire for information, 
stating that they did not receive as much infonnation as they felt necessary during TDEC's 1986 
testing. 

2.2 Coimnunity Concerns 

The foUowing issues and concems regarding the Site were identified during the pubUc comment 
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period AprU 21 to May 21, 1992 and the briefmg trip conducted on AprU 30, 1992. 

1. Adjacent landowner's property would be devalued as a result of having shaUow groundwater 
contamination on their property. 

2. The safety of the City's drinking water and the community's distmst and anger with their 
town officials. 

3. The safety of Nonconnah Creek. 

4. The continued use of TCE at the Carrier manufacturing faciUty. 

5. The toxicity of any remaining substances both in soU and groundwater. 

6. TCE continuing to contaminate the Memphis Sands. 

7. The air emission standards that apply to the Site. 

8. The toxicity of TCE in groundwater after treatment. 

m . SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING 
THE PUBLIC COMMEP^ PERIOD AND EPA'S RESPONSES TO THESE 
COMMENTS 

The foUowing is a summary of the major comments, concems and questions received during the 
pubUc comment period from April 21 to May 21, 1992 by the local residents together with 
EPA's responses. 

COMMENT: A resident asked if trichloroethylene was stiU being used at the Canier Air 
Conditioning faciUty. 

RESPONSE: EPA stated that TCE has been discontinued in Carrier's manufacturing process. 

COMMENT: A resident asked about the toxicity of any remaining substances both in soU and 
groundwater, and if anything was continuing to go into the Memphis Sands. 

RESPONSE: EPA stated that the chemicals in the shaUow soU do not stay around the top very 
long and are very mobUe in soU. Rain leaches contamination down into the groundwater which 
presents an unacceptable risk for the groundwater. Treating the soU wiU prevent further 
contamination to the groundwater. The contaminants are removed from groundwater by using 
the air stripper and as a result the pubUc water supply is safe. The major concem from the Site 
is a future threat; e,g,, if the Water Plant 2 treatment system were to cease operations and a 
future residential weU were instaUed on-site and starting using this water. 
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COMMENT: A resident expressed his major concem as being TCE contaminating the Memphis 
Sand Aquifer. 

RESPONSE: EPA stated that the Remedial Action wUl prevent the migration of TCE to the 
Memphis Sands. 

COMMENT: A resident asked about the difference between Option 4A and Option 4B, and why 
Option 4A was chosen. Also, he asked what Air (QuaUty Standards wiU apply to the Site. 

RESPONSE: EPA stated that Option 4A was chosen because air stripping was a more proven 
technology, simpler and easier. In Option 4B, there are problems associated with UV oxidation 
in that there is bulb bumout, bulb replacement, and additional monitoring. The implementation 
makes the difference. Option 4A is $5.7 to 7.9 milUon and Option 4B is $6.1 to 8.4 mUUon. 

EPA answered the resident's second question by stating air emissions wiU be in compliance with 
the National Ambient Air QuaUty Standards, recognizing the Site is in a non-attainment area for 
ozone. The air poUution control equipment wiU be designed to meet the Air QuaUty Standards. 

COMMENT: A resident asked if the City WeU had or wUl have traces of TCE after treatment. 
Also, the resident asked who ijs responsible for testing the weU. 

RESPONSE: EPA stated tiiat before tiie treatment tiie City WeU is contaminated with TCE but 
after the treatment there is no TCE contamination in the treated water. The City WeU is being 
tested by both the City and Carrier's contractor. En Safe, with EPA's oversight. 

COMMENT: A resident asked if this City WeU was the only one contaminated. 

RESPONSE: EPA stated tiiat of tiie three City Water Plants, Water Plant 2 at Carrier, was the 
only one contaminated. 

COMMENT: A resident expressed concem about Uquid or waste observed in Nonconnah Creek 
and about the changes in the color of soU in the creek bed. 

RESPONSE: EPA stated that in the study conducted of Nonconnah Creek, no site-related 
contaminants were found in the surface water or sediments samples taken in the creek. The 
problem in the creek was found to be due to erosion because of imposed man-made flow 
controls. EPA also stated that discoloration in the creek bed soUs was most likely due to some 
type of algae growth. 

COMMENT: A resident commented that over the past two years there was a smeU of chlorine 
in her water and during this time her famUy was plagued with sore throats and stomach 
problems. Once a fUter was put on the drinking water and ice maker, the problems were solved. 
She asked other famiUes and they were in the same situation. 
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RESPONSE: EPA stated that this resident and surrounding neighbors receive then- drinking 
water from Water Plant 3 and not from Water Plant 2, which is the one being treated for TCE 
contamination. So, the chlorine smeU was not due to TCE-contaminants but to the aeration and 
chlorination system of their drinking water supply by the City of CoUierviUe. 
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vSSy UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

•%, r < ^ REGION IV 

345 COURTLAND STREET. N.E. 
ATLANTA, GEORGIA 3 0 3 6 5 

May 15, 1992 

Mr. and Mrs. Morgan •' 
435 Shelton Road 
Collierville, Tennessee 38017 

Siibject: Collierville Public Water Supply 

Dear Mrs. Morgan: 

This letter is to follow up our phone conversations regarding your 
interest in the Carrier Air Conditioning Superfund Site as it 
relates to your public water supply. 

As we discussed, the chlorine smell in your drinking water is not 
due to the Carrier Site and its related TCE contamination. The 
City of Collierville is responsible for the aeration and 
chlorination of your drinking water supply. The City maintains 
daily records of their operations and these should be available to 
you. Also, the Carrier Site treats the TCE-contaminated 
groundwater and sends it to Water Plant 2. More than likely, you 
are serviced by Water Plant 3. If you have questions relating to 
the drinking water quality, please contact James Mathis with the 
City of Collierville Public Works Department at (901) 853-2264. 

During our phone conversation we also discussed the problem of some 
residences developing pin-hole leaks in their water pipes. The 
development of pin-hole leaks in water pipes is not an uncommon 
problem. It is associated with off-spec pipe rather than the 
quality of water flowing through the pipes. Off-spec pipe may have 
an undesireible chemical composition and manufacutring flaws which 
contribute to a chemical reaction that results in corrosion and 
pin-hole leaks. 

I have forwarded your letter to Ed O'Neil with the Tennessee 
Department of Environment and Conservation (TDEC) Drinking Water 
Quality. The TDEC is responsible for overseeing the City's 
operation and maintenance of the public water supply. Mr. O'Neil 
may be contacted at (901) 543-6695. 

I hope this respcnse satisfies your concerns as they relate to the 
Carrier Site. If I can be of further assistance, please contact me 
at (404) 347-7791 or 1-800-435-9233. 

Thank you for taking time and expressing interest in this matter. 

Sincerely, 

Beth Brown 
Remedial Project Manager 

cc: Ed O'Neil, TDEC 
Jordan English, TDEC 

Printed on Recycled Paper 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

R E G I O N IV 

3 4 5 C O U R T L A N D STREET. N.E. 
A T L A N T A , GEORGIA 3 0 3 6 5 

May 14, 1992 

Mr. Ed O'Neil 
Tennessee Department of Environment 
and Conservation 

2500 Mt. Moriah 
Perimeter Park, Suite E-645 
Memphis, Tennessee 38115-1511 

RE: Collierville Drinking Water Supply 

Dear Mr. O'Neil: 

As we have discussed, I am forwarding a letter from a Collierville 
resident who responded during the public coimnent period for the 
Carrier Air Conditioning Superfund Site. 

I spoke with Ms. Morgan regarding her concerns about her drinking 
water. She explained that over the past two years that she could 
smell chlorine in their water and^ also during this time had been 
plagued with sore throats and stomach problems. When she put a 
filter on their tap, she no longer smelled chlorine and within a 
month her family no longer has sore throats or stomach problems. 
She is aware of several other families that have had similar 
problems. I explained that at Water Plant 2 where the TCE-
contaminated groundwater is treated, that no TCE is detected̂ gî ter 
treatment. TCE is also not known to cause these type of symptoms. 
I suggested she contact James Mathis, with the City of Collierville 
Public Kterks, if she had any problems related to her drinking 
water. I also informed her that the City maintains daily records 
of the drinking water quality that should be availedsle to her. 

I have spoken with James Mathis and he has not received any calls 
regarding concerns edsout the drinking water. I also was informed 
that Ms. Morgan's residence is seirviced by Water Plant 3 and her 
home is probably one of the first receptors of the treated water. 

Also during the phone conversation with Ms. Morgan, she had 
concerns about some water pipes in other neighborhoods developing 
pin-hole leaks. I explained to her that the leaks more than likely 
developed because of off-spec pipe. 

If you have any questions regarding the letter, please contact me 
at (404) 347-7791. 

Sincerely, 

Beth Brown 
Remedial Project Manager 
Attachment 

cc: Jordan English,TDEC 

Printed on Recycea Paper 



USE THIS SPACE TO WRITE YOUR COMMENTS 

Your input on the reconnmended cleanup plan for the Carrier Air Superfund site is important to EPA. 
Comments provided by the public are valuable in helping EPA select a cleanup remedy for the Site. 

You may use the space below to write your comments, then fold and mail. Comments must be post­
marked by May 21,1992. If you have questions about the comment period, please contact Beth Brown 
at the number Usted in the For More Information section on page 10. ; 
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345 COURTLAND STREET, N.E, 
ATLANTA. GEORGIA 3 0 3 6 5 

May 15, 1992 

Mr. Henry C. Taylor 
10842 Collierville Road 
Collierville, Tennessee 38017 

Subject: Nonconnah Creek, Collierville, TN 

Dear Mr. Taylor: 

This letter is to follow up our phone conversation regarding your 
concerns about Nonconnah Creek. Your letter stated that you have 
observed liquid or waste in the Creek. You have also seen changes 
in the color of soil in the Creek bed. As we discussed, the 
problems you have seen are not a result of the Carrier Air 
Conditioning Superfund Site. EPA conducted a study of Nonconnah 
Creek in the area of the Carrier facility. No Site-related 
contaminants were found in surface water or sediment samples taken 
in the Creek. Our study did indicate that erosion is a problem in 
the Creek. The Creek is no longer in its natural state because 
man-made flow controls have been imposed. The use of flow controls 
cause erosion in some parts of the Creek. The discoloration that 
you have seen in the Creek bed soils is most likely due to some 
type of algae growth. I have forwarded your letter to Mr. Jon 
Leonard with the Tennessee Department of Environment and 
Conservation. Please contact Mr. Leonard at (901)543-6695 if you 
have any questions regarding Nonconnah Creek. 

If I can be of further assistance, please contact me at (404) 347-
7791 or 1-800-435-9233. 

Sincerely, 

Beth Brown 
Remedial Project Manger 

cc: Jordan English, TDEC 
Jon Leoneird, TDEC 

Printed on Recycled Paper 
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345 COURTLAND STREET, N.E. 
ATLANTA, GEORGIA 3 0 3 6 5 

May 14, 1992 

Mr. Jon Leonard 
Division of Water Quality 
Tennessee Department of Environment 
and Conservation 

2500 Mt. Moriah, Tennessee 38115-1511 

RE: Nonconnah Creek, Collierville, TN 

Dear Mr. Leonard: 

As we have discussed in previous phone conversations, I am 
forwarding a letter regarding a Collierville resident's concerns 
about Nonconnah Creek. The letter was received as part of the 
public comment period during the remedial process at the Carrier 
Air Conditioning Superfund Site. 

The letter is from Mr. Henry Taylor and his concerns are for the 
safety of cattle drinking water from Nonconnah Creek and if there 
is contamination in Nonconnah Creek, could it contaminate his or 
other residents drinking water wells. I spoke with Mr. Taylor and 
informed that no Site-related impacts from Carrier were detected in 
the ecological study. I told Mr. Taylor that I would forward his 
letter to you and if he had any further questions, to contact you. 

If you have any questions, please contact me at (404) 347-7791. 

Sincerely, 

^^mi/vu^ 

Beth Brown 

Remedial Project Msmager 

Attachments 

cc: Jordan English, TDEC 

Printed on flecyc.'ed Paper 
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This fact sheet will provide: 

• An overall review of the Site. 
• The results of the Remedial 

Investigation. 
• The possible health risks posed 

by the Site. 
• A summary of treatment 

altematives. 
• A summary of the Feasibihty 

Studv 
• Information on EPA's preferred 

alternahve. 
" Places to get infonnation. 

Upcoming acHvities in the 
remediation and Superfund 
process. 

PUBLIC MEETING 

DATE: Thursday, April 30,1992 
TIME: 7:00 p.m' 
LOCATION: 

Memphis/Shelby County 
Public Library 

91 Walnut Street 
Collierville, Tennessee 

® 
Printed on recycled paper 

United States 
Environmental Protection 
Agency 

Office of Public Affairs 
Region 4 
345 Courtland Street, N.E. 
Atlanta. GA 30365 

Alatjama, Flonda. Georgia 
Kentucky, Mississippi, 
Nortti Carolina, 
Soutti Carolina 

U.S. EPA Issues a Proposed Plan for 
Remedial Action at the Carrier Air 
Conditioning Superfund Site 
Collierville, Tennessee April1992 

W'riiT: aOAD 

INTRODUCTION 

This Proposed Plan Fact Sheet has 
been prepared by the U.S. Environ­
mental Protection Agency (EPA) to 
prof)ose a cleanup plan, referred to 
as a p re fe r red a l t e rna t ive , to 
address contaminahon at the Carri­
er Air Conditioning Superfund site 
(the Site) in Collierville, Tennessee. 
As the lead agency for oversight of 
the remedial activities at the Site, 
EPA has worked in conjunction 
with the Tennessee Department of 
Environment and Conservat ion 
(TDEC). In its support role, TDEC 
has reviewed this preferred alterna­
hve and concurs with EPA's recom-
'mendations. In accordance with 
Section 117(a) of the Comprehen­
sive Env i ronmenta l Response , 
Compensation and Liability Act 

(CERCLA) of 1980, EPA is publish­
ing this Proposed Plan to provide 
an opportunity for public review 
and comment on all the cleanup 
options, known as remedial alter­
natives, under consideration for 
the Site. 

Note: Words that appear in the 
glossary on pages 10-11 are in 
boldface print the first hme they 
appear in the body of this fact 
sheet. 

This Proposed Plan highlights key 
informahon that is contained in the 
Remedial Investigation (RI) and 
Feasibility Study (FS) reports but 
does not serve as a substitute for 
these documents. The RI and FS 
reports are more complete sources 
of informahon regarding the reme­
dial activities at the Site and are 



part of the Administrative Record 
for the Site. The Administrative 

cord consists of technical 
reports and reference documents 
used by EPA to compile the Pro­
posed Plan. These documents can 
be found in the in format ion 
repository located at the Vlem­
phis/Shelbv County Library, 91 
Walnut Street, Collierville, Ten­
nessee. 

B A C K G R O U N D 
I N F O R M A T I O N 

The Carrier site is located on the 
western side of the Town of Col­
lierville near the intersection of 
Poplar Avenue and Byhalia Road 
in Shelby County, Tennessee. The 
Site consists of approximately 135 
acres owned principally by Carrier 
Corporation (Carrier). In 1967, the 
town of Collierville purchased the 
Site proper ty from Robert and 
Grace Snowden. That same year, 

' Town of Collierville construct-
ea industrial buildings and pur­
chased industrial equipment for 
the Site. The property, buildings 
and equ ipment were leased to 
Carrier on March 1, 1967. In 1982, 
the lease was amended to exclude 
the northwest portion of the prop­
erty where the Town of Collierville 
municipal wells are located. On 
December 14,1987, Carrier pur­
chased all the property included in 
the lease with the Town of Col­
lierville. Carrier is the current 
landowner. 

Carrier Corporation operates a res-
idenrial heahng and air condihon-
ing manufacturing facility at the 
Site. In the process of assembling 
air conditioning units, aluminum 
sheeting is stamped and assem­
bled with copper tubing to form 
air heat exchangers. Stamping and 
'• "rming oils and dirt are removed 

om these par ts pr ior to final 
assembly. Trichloroethylene (TCE) 
was, until recently, the primary 
solvent used to degrease and clean 
these parts. Two discrete releases 
(in 1979 and 1985) of TCE occurred 

FIGURE 2 
Potential TCE Source Areas 
Carrier Air Conditioning Superfund Site 
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from solvent storage systems to an 
area just south of the main manu­
facturing building. In addition, a 
wastewater lagoon, operated from 
about 1972 to 1979, apparent ly 
accepted waste inadvertently con­
taminated with TCE and zinc. 

Removal actions were conducted 
at the former lagoon and both 
near-plant spill areas. At the 
lagoon, approximately one foot of 
s ludge was removed. Asphal t 
pavement and underlying soils 
were removed from the parking 
area affected by the 1979 spill of 
TCE from a degreaser vent pipe. 
In 1985, about 500 gallons of TCE 
from a nearby aboveground stor­
age tank pipe were released. A 
massive soil excavation and dis­
posal action was conducted to 
remove the affected soils. As a 
result of the spill , mon i to r i ng 
wells were installed at the facility 
to monitor groundwater. 

Since the 1985 spill, the TDEC con­
tinued groundwater monitoring at 
the Site on a regular basis. In July 
1986, one of the extraction wells in 
the Town of Collierville's Water 
Plant 2 was found to be contami­
nated with low levels of TCE. 
Water Plant 2, one of two water 

plants that supplies residents with 
water, is on.the northwest corner 
of the Site. Water Plant 1 is in 
downtown Collierville, one and 
one-half miles east of the Site. 
Shortly after testing one of the 
wells in Water Plant 2, the TDEC 
tested all the wells in both water 
plants. Although low levels of 
TCE were found in both wells of 
Water Plant 2, no TCE was found 
in any of the wells in Water Plant 1 
or in the treated water from either 
plant. Operation of the wells and 
the existing plants has continued 
under frequent moni tor ing. In 
1990, packed aeration towers, also 
called air strippers, were installed 
by Carr ier at Water Plant 2 to 
assure removal of trace amounts of 
TCE and its natural degradation 
products from the drinking water 
supply. The plant remains in con­
tinuous service providing up to 1.4 
million gallons per day of potable 
water to the Town of CoUierviUe. 

In 1987 and 1988, Carrier conduct­
ed an extensive Site investigation 
unde r an agreement with the 
TDEC. Sampling indicated mea­
surable amounts of TCE in the 
soils and smaller amounts of TCE 
in the groundwater at the Site. The 
Site investigation also confirmed 
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FIGURE 3 
Contaminant Fate and Transport 
Conceptual Model 
Carrier Air Conditioning Superfund Site 

the earlier finding of low TCE con­
centrations in the groundwater 
from Water Plant 2. 

In March 1987, the Site was placed 
on the TDEC's List of Hazardous 
Substance Sites. In June 1988, it 
was proposed for inclusion on 
EPA's Nat iona l Pr ior i t ies List 
(NPL), and became final in 1990. 
In September 1989, Carrier and 
EPA signed an agreement called a 
CERCLA Consent Order under 
which Carrier would conduct an 
RI/FS to determine the type and 
extent of contamination at the Site 
and identify altematives for Reme­
dial Action. The RI and FS repxjrts 
were finalized in April 1992. 

KEY F I N D I N G S OF 
THE REMEDIAL 
INVESTIGATION 

The findings of the RI confirmed 
the presence of TCE, TCE-degra-
dation products, lead and zinc in 
Site soils and groundwater. The 
two spill areas and the former 

lagoon area are the sources of con­
tamination (Figure 2). 

Soil samples collected within areas 
suspected to be affected by spills 
indicate a wide range of primarily 
TCE contamination levels. The 
greatest concentrations were from 
those areas more directly associat­
ed with the 1979 degreaser spill. 
The vertical extent of TCE contam­
ination in the source areas is vari­
able throughout the Site. The for­
mer lagoon area may serve as a 
source of zinc contaminat ion 
because of the use of zinc phos­
phate on the Site and the discharge 
of zinc phosphate sludges to the 
lagoon. 

Upon complehon of the RI, a total 
of 37 g roundwate r moni tor ing 
wells had been constructed onsite. 
Elevated levels (above Maximum 
Contaminant Levels [MCLs]) con­
sisting primarily of TCE and 1,2-
d i ch lo roe thy l ene (DCE) were 
found in most monitoring wells. 
Vinyl chloride was not found at a 
significant frequency, but it has 

been included as a contaminant of 
concem because it, like EXZE, is a 
natural degradation product of 
TCE and has exceeded MCLs. TCE 
solvent was not a pure product 
and contained small amounts of 
tetrachloroethene (PCE) and 1,2-
dichloroethane (DCA). PCE and 
DCA have not been detected at 
significant frequencies, but are 
included as contaminants of con­
cern because they have exceeded 
MCLs. Elevated levels (above 
MCLs) of lead and zinc were 
found in shal low and deep 
groundwater samples taken onsite. 

The following is a list of the con­
taminants of concem in soils and 
groundwater: 

Trichloroethylene (TCE) 
1,2, Dichloroethane (DCA) 
1,2, Dichloroethylene (DCE) 
Vinyl Chloride 
Tetrachloroethene (PCE) 
Lead 
Zinc 

As part of the RI, a treatability 
study was conducted at the former 



lagoon area to de te rmine how 
effective soil vapor extract ion 

ould be for onsite soils and shal­
low groundwate r . Soil vapor 
extraction is discussed later in the 
Soil Treatment Technology section. 
The study indicates that this tech­
nology is effective in removing 
contaminahon in soils and shallow 
groundwater. 

SCOPE A N D ROLE O F 
RESPONSE A C T I O N 

During the RI, a conceptual under­
standing of the fate and transport 
of TCE and its degradation prod­
ucts was developed and refined as 
sampling phases were completed. 
In general. Site groundwater is 
found in two systems.The more 
shal low (40- to 80-foot dep th) 
groundwater is present intermittent­
ly and does not serve as a drinking 
water source. Movement of ground­
water, where it occurs, is generally 

the south, along the top of a clay 
confining layer. This layer thins to 
non-existence at the sou thern 
extent of the Site (Figure 3). 

A deeper sand aquifer, the Mem­
phis Sands, is recharged regionally 
from areas to the south and east of 
the Site. The shal low and the 
Memphis Sands g r o u n d w a t e r 
combine at the southem extent of 
the Site. The Memphis Sands is 
generally a high quality, confined 
aquifer, with a regional thickness 
of about 500 feet, and flow direc­
tion to the north and west. This 
aquifer is used as the dr inking 
water source for the Town of Col­
lierville. 

Data collected to date indicate that 
TCE and degradat ion products 
migrate from the residuals in soils 
to the aqueous phase in shallow 
^-oundwater. The groundwater 

jwly moves along the top of the 
Jackson Clay, primarily toward the 
southem and westem extent of the 
Site. This contamination moves 
down to the Memphis Sands in 

areas where the Jackson Clay unit 
is absent. 

Long-term, the objective remains 
to prevent exposure bv removing 
the route of exposure (through 
institutional controls), or the con­
taminant itself ( through treat­
ment), or a combination of the two. 
Remedial action objectives for 
groundwater are: 

1) Prevent ingestion of groundwa­
ter contaminated at or above 
mandated Maximum Contami­
nant Levels (MCLs). 

2) Prevent further contamination 
of the Memphis Sands. 

3) Restore the Memphis Sands 
aquifer to contamination levels 
below MCLs. 

4) Prevent migration of contami­
nants from soils that cause the 
Memphis Sands aquifer ground­
water to exceed MCLs. 

The remedial alternatives under 
consideration are summarized in 
this fact sheet. The FS Report pre­
sents a more thorough description 
and evaluation of these alterna­
tives. 

Based on new infonnation or pub­
lic comments, EPA, in consultation 
with the TDEC, may modify the 
preferred a l te rnat ive or select 
another response action presented 
in this Proposed Plan and the FS 
Report. The pubUc is encotiraged 
to review and comment on all 
altematives identified. 

SUMMARY OF SITE RISKS 

During the RI, an analysis was 
conducted to estimate the hvunan 
health or environmental problems 
that covdd result if the contamina­
tion identified at the Site was not 
cleaned up. This analysis, known 
as a Baseline Risk Assessment, 
focused on the potential health 

effects from long-term direct expo­
sure to the contaminants found at 
the Site. 

EPA has concluded the major risks 
to human health and the environ­
ment at the Site would be 
ingestion of groundwater in the 
Memphis Sands aquifer contami­
nated with TCE and lead. At the 
present time, because of the con­
tinued operation of the existing 
Town of Collierville Water Plant 2 
treatment system, no actual unac­
ceptable exposure is occurring. 
However, should the Town of Col-
Uerville Water Plant 2 treatment 
system cease operation, or should 
a future res ident ia l well be 
installed onsite, the existing con­
centrations of TCE and lead in the 
Memphis Sands aquifer would 
exceed EPA's target risk levels. 

Several additional pathways were 
evaluated or considered, but the 
current or future impacts were 
found to be within the acceptable 
risk levels. For example, the shal­
low groundwater aquifer was not 
considered a viable pathway due 
to its low yield. Ingestion and der­
mal contact with Site soils was 
considered and these risks did not 
exceed target risk levels. However, 
cleanup of Site soils is necessary to 
address the source of TCE contam­
ination migrating to the Memphis 
Sands aquifer. Surface water and 
sediment samples of the Noncon­
nah Creek were evaluated for pos­
sible contaminant impact on the 
Creek and its inhabitants. The data 
indicates no adverse impacts from 
the Site have occurred or are likely 
to occur in Nonconnah Creek. In 
addition, the air pathway was not 
considered to be a viable pathway 
because a large portion of the con­
taminated area is paved/covered. 
The unpaved areas of the Site have 
insignificant contamination in sur­
face soils and would not contribute 
to air emissions. 



THE FEASIBILITY STUDY: DEVELOPING A N D EVALUATING 

REMEDIAL (CLEANUP) ALTERNATIVES 
Technologies Cons idered in Deve lop ing Remedia l Al temat ives 

1) GROUNDWATER TREATMENT 

Ultraviolet Light-Enhanced Oxidation 
This technology converts organic contami­
nants in water to a less toxic form using a 
chemical reaction to increase the oxygen con­
tent in the contaminants, thereby reducing 
the level of many organic contaminants in 
water. This method is an innovative treat- i 
ment technology and would require pilot i 
testing to be conducted at the Site. j 

Air Stripping 
Air stripping is a proven technology for remov­
ing Volatile Organic Compounds (VOCs). In 
this process, contaminated water enters either a 
packed tower or spray chamber and flows down­
ward while air flows upward from the bottom 
chamber, stripping VOCs from the water. The 
treated water is collected at the bottom of the 
tower and is pumped through subsequent pro­
cesses or is discharged. Air containing VOCs 
, moves to the top of the tower and either exits the 
itower to the atmosphere or is treated further. 

i • 

! -

3) AIR TREATMENT 

Carbon Adsorption 
Carbon adsorption is a proven, reU­
able treatment process for removing a 
variety of organic compounds. Carbon 
adsorption involves passing vapors 
through a chamber that is packed 
with granular carbon particles. 
Organic contaminants attach to the 
carbon, effectively removing contami­
nants from the vapors. 

- i ^ - . - . 

Loiv Temperature Thermal 
Desorption (UID) 

LTTD involves combus­
tion of VOCs in a fume 
incinerator. This method 
is highly effective in the 
complete destruction of 
VOCs. 

. 

•XX.: 
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Ultraviolet 
Photolysis 

This technology is 
similar to ground­
water ultraviolet 
oxidation. 

: . . - . . , : . ; • . • . , • 

2) SOIL TREATMENT 

Soil Vapor Extraction (SVE) 
SVE is a proven technology for in-i-itu removal of 
VOCs from soil. This process consists of apply­
ing a vacuum stress to soils (by standard wells or 
horizontally arranged perforated pipes). Bv 
increasing pressure in the soil pore spaces, con­
taminants are extracted in vapor phase. The air 
containing VOCs either exits to the atmosphere 
or is treated further. 

Low Temperature Thermal Desorption (LTTD) I 
Thermal desorption includes a number of dif- | 
ferent processes that use either direct or indi-1 
rect heat exchange to increase the temperature : 
of a waste material and volatilize organic con- | 
taminants. The volatilized contaminants are j 
treated by an off-gas system. The solids may be ! 
destroyed in an afterburner or collected by a 
physical/chemical treatment system. 

4) DISPOSAL ACTIONS 

Groundwater Discharge 
Extracted groundwater after treatment will be ! 
discharged to: (1) the Tov̂ m of Colherville water j 
supply, (2) the surface water onsite, (3) the pub-1 
licly owned treatment works (POTW), or (4) the \ 
Memphis Sands by reinjection. All groundwater | 
discharge will be in compliance with ARARs. | 

Hazardous Waste Disposal 
As the contaminated groundwater is treated, 
used carbon will be removed and collected 
for proper disposal. Three possible disposal 
options are landfilling of the waste at an off-
site, federally approved hazardous waste 
facihty; incineration of the materials at an off-
site federally approved facility; or used car­
bon regeneration. Under regeneration, the 
carbon is placed in a high temperature oven 
that "bakes" off the contaminants. The car­
bon may then be reused. 

Disposal of soils removed from contaminant 
source areas will remain onsite or will be 
shipped offsite for disposal. These disposal 
actions are subject to federal land disposal 
restrictions and treatment standards. 



S u m m a r y of A l t ema t ive s 

T public is encouraged to com­
ment on the preferred altemative as 
well as the other source and 
groundwater cleanup alternatives 
that EPA evaluated. This section 
summar izes these a l te rna t ives , 
which are presented in greater 
detail in the FS report. 

To avoid redundancy in the sum­
mary of each alternative, several 
specific components common to all 
remedial alternatives, except for 
Alternative 1, are listed below: 

• The placement of land and water 
deed restrictions on the Site and 
in the area. 

• Periodic monitoring to assess the 
effectiveness of the remedy for at 
least the next 30 years. 

• Con t inued opera t ion of the 
Town of CoUierviUe's Water 
Plant 2, which treats the groiind-

/ater by air stripping. The need 
for off-gas treatment with carbon 
adsorption, thermal, or ultravio­
let photolysis will be decided 
during Remedial Design. 

• Continued operation of the soU-
vapor extraction (SVE) at the for­
mer lagoon, also referred to as 
the North Remediation System 
(NRS). 

• Extracted g r o u n d w a t e r after 
treatment will be discharged to 
(1) the Town of Collierville water 
supply, (2) the surface wate r 
onsite, (3) the publicly owned 
treatment works (POTW), or (4) 
the Memphis Sands by reinjec­
tion. 

• Administrative standards, such 
as air emission limitations, water 
qual i ty requ i rements for d is ­
charge, and approvals to trans-

• port hazardous waste offsite will 
oe met. The need for admmistra­
tive s t anda rds will be deter­
mined during Remedial Design 
(RD). 

ALTERNATIVE 1 
No Action 

CERCLA requires that the "No 
Action" altemative be considered to 
serve as a basis against which other 
a l te rna t ives can be compared . 
Under the No Action alternative, 
the Site would be left "as is." Peri­
odic monitoring of raw and treated 
groundwater at the water plant and 
monitoring wells would be con­
ducted for at least the next 30 years. 

The No Action alternative would 
fail to protect the Memphis Sands 
aquifer from further contamination 
and without Water Plant 2's treat­
ment faciUty in operation, ground­
water would exceed MCLs. 

ALTERNATIVE 2 
North Remediation System (NRS) 

Groundwater Containment/ 
Treatment (at Water Plant 2) 

This remedial action provides for 
SVE at the lagoon area, also 
referred to as the North Remedia­
tion System (NRS), and continued 
opera t ion of the Town of Col­
lierville's extraction wells, and air 
stripping at Water Plant 2. 

The town wells at Water Plant 2 
will continue to operate to provide 
containment and treatment of the 
con tamina ted Memphis Sands 
groundwater. Some uncertainty 
exists with respect to the degree of 
containment provided by operation 
of Water Plant 2. 

Alternative 2 will not be further 
evaluated because it addresses only 
soils near the former lagoon area. 
With no response action directed 
toward source soils near the manu­
facturing plant, these will continue 
to be a significant source of contam­
ination over a period on the order 
of 2000 years. Without more rapid 
source control, restoration of the 
Memphis Sands cannot be accom­
plished in a timely manner. 

ALTERNATIVE 3 
North Remediation System (NRS) 

SVE (in the Main Plant Area) 

Groundwater Containment/ 
Treatment (at Water Plant 2) 

In addition to operation of the NRS, 
which is soil vapor extraction at the 
old lagoon area onsite, and ground­
water conta inment / t rea tment as 
descr ibed in Alternat ive 2, this 
altemative addresses the remedia­
tion of contaminated soil in, the 
main plant area by SVE. 

ALTERNATIVE 4 
North Remediation System (NRS) 

SVE (in the Main Plant Area) 

Groundwater Containment/ 
Treatment (at Water Plant 2 and 
with Supplemental Extraction 
Wells) 

Altemative 4 differs from Altema­
tive 3 in that supplemental wells 
will be instaUed to provide for con­
tainment of contaminated ground­
water that is not captiored by Water 
Plant 2. The supplemental extrac­
tion wells will also protect the 
Memphis Sands from further con­
tamination. 

Two treatment options for the con­
taminated groundwater from the 
supplemental wells were consid­
ered under this altemative: 

Option 4A: Air Stripping 

Option 4B: Ultraviolet (UV)/ 
Oxidation 

ALTERNATIVE 5 
Plant Area Soil Excavation 

Low Temperature Thermal 
Desorption (LTTD) 

North Remediation System (NRS) 

SVE (at Main Plant Area) 

G r o u n d w a t e r Con ta inmen t / 
Treatment (at Water Plant 2) 

Altemative 5 differs from Altema­
tive 3 in that it introduces excava­
tion and on-site thermal treatment 
at the main plant area. 

The highly contaminated source 
areas (> 533 ug/kg) will be excavat­
ed, where practicable, to an approx­
imate depth of 15 feet and back­
filled with clean native soil. Then 



I 
I 
I 
I 
I 
I 
I 
I 

SVE wUl be used to remediate the 
deeper contamination where exca-
V -jn is not possible. The con­
tain .mated soil wiU then be treated 
with LTTD and remain onsite or be 
shipped offsite for disposal. 

ALTERNATIVE 6 
Plant Area Soil Excavation 

Low Temperature Thermal 
Desorption (LTTD) 

North Remediation System (NRS) 

SVE (at Main Plant Area) 

Groundwater Containment/ 
Treatment (at Water Plant 2 and 
with Supplemental Wells) 

Alternative 6 combines Alterna­
tives 4 and 5. This altemative pro­
vides for excavation and onsite 
thermal treatment at the main 
plant area, followed by SVE for 

deeper contamination. Groundwa­
ter will be contained by the well 
field at Water Plant 2 and with 
supplemental extraction wells. 
The groundwater treatment 
options at the supplemental wells 
are the same as in Alternatives 4A 
and 4B. 

Evaluation of Altematives 

The preferred alternative for the 
Carrier site is Alternative 4A. 
Based on current information, 
this altemative provides the best 
balance among the nine criteria 
that EPA uses to evaluate altema­
tives. These criteria are described on 
page 9. The Evaluation of Remedi­
al Altematives table on page 8 pro­
vides an analysis and comparison 
of the altematives under consider­
ation for the Carrier site based on 
EPA's evaluation criteria. 

The following is additional infor­
mation regarding two of these cri­
teria, state and community accep­
tance, that is not fully explained in 
the evaluation table on page 8. 

State Acceptance 
The TDEC has assisted EPA in the 
review of reports and Site evalua­
tions. The State has reviewed and 
tentatively agrees with the pro­
posed remedy and is awaiting 
public comment before final con­
currence. 

Community Acceptance 
Community acceptance of the vari-
oxis altematives wiU be evaluated 
during the pubUc comment period 
and will be described in the 
Record of Decision (ROD) for the 
Site. 

EPA's Proposed Plan for Remedial Action 

'6 preferred altemative. Alternative 4A, utilizes estabUshed contaminant 
lemoval and treatment techniques for soil and groundwater remediation. 
Contaminated soil in the old lagoon and main plant areas will be remediated 
using SVE. 

Contaminated groundwater wUl be removed from the aquifer using the exist­
ing extraction weUs (at Water Plant 2) and supplemental extraction wells. 
The combination of these wells wiU ensure contamination does not migrate 
offsite and will minimize further contamination of the Memphis Sands 
aquifer. The contaminated groundwater from the existing town weU field 
wiU be pumped to Water Plant 2 and treated using air stripping. In addition, 
the contaminated grovmdwater from the supplemental extraction wells will 
be pumped to an air stripper 

The treated water from the extraction wells will be (1) discharged to the 
municipal water supply; (2) discharged to a local POTW; (3) discharged to 
surface water; or (4) reinjected to the Memphis Sands aquifer. 

Air quality standards will be met using off-gas carbon adsorption, a fume 
incinerator, or ultraviolet photolysis should monitoring indicate air controls 
are necessary. 

This altemative also includes land and water deed restrictions on the Site and 
in the area; periodic monitoring to assess the effectiveness of the remedy; and 
administrative requirements for air emission limitations, water quaUty dis­
charge or reinjection requirements; and approval for off-site disposal of haz­
ardous waste. The need for administrative standards will be determined dur-

j Remedial Design (RD). 

Alternative 4A wiU permanently reduce the risk of exposvue to contaminants 
in soU and groundwater and wiU also prevent further contamination to the 
environment. 

Summary of 
Statutory 
Findings 

In summary, the 
preferred altemative 
represents the best 
balance among the 
criteria used to 
evaluate remedies. 
Based on the infor­
mation currently 
available, EPA has 
determined that the 
preferred altemative 
would be protective 
of human health 
and the environ­
ment; would use 
permanent technolo­
gies to the extent 
practicable; would 
permanently and 
significantly reduce 
volume, toxidty, and 
mobUity; would attain 
ARARs; and would 
be cost effective. 



1 
1 Evamabon 
I Criteria 

Overal Protection 
o l Pubic Health 

1 andlhe 
1 EnWonmenI 

1 CompUartce vAl i 
1 ARARs (State and 

Federal 
Regulations) 

Long-Term 
Eflectlveness and 
Permanence 

Reduction ot 
Toxicity. Mobttty. 
or Volume aMV) 

1 Short-Term 
EHectlveness 

Time Reqi*ed to 
1 Remedlale j 

Implementabny 

Present Net Worth 
1 C o s t (In Mi l l ions) 

1 

No protection 
provided. 

Does not 
comply with 
ARARs. 

QroundvMter 
above M C U 
andlel l 
urKontakied. 

No reduction In 
TMV. 

Minimal risk to 
commwilty and 
workers. No 
short-term 
protectk)no( 
public health or 
tha 
en^Aronme^t 

~20U0 years 

Routine 
1 monitoring 
1 procedures. 

$1.4-2.2 

2 

Umited 
protection 
provided. 

CompteswMi 
ARARs. 

Most 
groundwater 
above MCI.S 
contalnad arMl 
Ueated at Water 
Plant?. 
Adequacy o l 
grourtdwater 
containment 
uncertain. 
Source left 
untreated 

So«s treated to 
levels protective 

Most 
groundwater 
Ueated. 
SignMcanI 
residuals. 

Minimal risk to 
community and 
workers. Short-
term pubic 
health protectkMi 
provided, but 
may not contain 
all groundwater 

- 2 0 0 0 years 

Technokigy 
readily available. 

$ 3 - 4 mllUon 

3 

Wi l provide overan 
protectkMi o l public 
health. May not 
protect the Memphis 
Sands Irom lurther 
contamlnalkHi and 
may not luHy protect 
tha environment Irom 
ofl-slte groundwater 
contamlnatkxi. 

Comples MM) ARARs. 

Most groundwater 
above MCLs 
conulncd and treated 
at Water Plant 2. 
Adequacy o l 
grouTKiwaler 
containment 
uncertain. 

Sols treated to levels 
protective o l 
groundwater. Most 
groundwater treated. 
Minimal resMuals. 

MHmal risk lo 
community and 
workers. Short-term 
pubic health 
protectkMi provided, 
but majr nol contain 
a l groundwater 
contamination. 

- 3-S years so l 
< 30 years OW 

Technology readily 
available. PUot study 
lor SVE at plant area. 
Somewhat ditflcuh lo 
verily compliance with 
so l cleanup criteria. 

$5.7-7.5 

eVALOATK)N OF REMEDIAL A L P E R N A T I V E S 

4A 

WH provide overal protection 
o l human health. Mkilmlzes 
lurther contamination o l 
Memphis Sands and wM 
prevent oltslte groundwater 
contamination. 

Complies with ARARs. 

A l groundwater above MCLs 
contakied and treated at 
Water Plant 2 and 
si<>plemental wels . Adequate 
groundwater containment. 

Sols treated lo levels 
protecthre o l groundwater. AH 
groundwater treated. Mkilmal 
residuals. 

Minimal risk to community and 
workers. Short-term pubUc 
health provided. 

- 3-5 years s o l 
< 30 y a r * GW 

Technology readily avalable. 
Plot study lor SVE at plant 
area. Moderately oifflcult to 
verily compliance with soil 
cleanup criteria. 

$5.7 - 7.9 

4B -

Same as Alternative 4A. 

Complies with ARARs. 

Same as 4A. 

Same as 4A. 

Same as 4A. 

- 3 5 years s o l 
< 30 years OW 

UV/0«ldatlon available, but new 
technology Ihat requires regular 
buUi replacement. Pilot studies 
required lor plant area SVE and 
UV/OxIdatlon. Moderately 
dlfflciit to verily compliance 
with soil cleanup criteria. 

$6 .1-6 .4 

1 
5 

Same as 
ANernatlve3. 

Compiles with 
ARARs. 

Same as 3. 

Same as 3. 

Physical risks 
associated with 
excavation and 
treatment o l 
contaminated 
sols. Minimal 
risks to 
community and 
workers. Short-
term public health 
Is provided. 

- 2-3 years s o l 
< 30 yeais GW | 

Same as 4A. 

$9.5 - 14 

6A 

Same as Alternative 4A. 

Compiles with ARARs. 

Same as 4A. 

-

Same as 4A. 

Same as 5. 

^ 
- 2-3 years so l 
< 30 years GW { 

Same as 4A. 

$9.8 $14 5 

68 

Same as Alternathra 4A. 

• 

CompHes with ARARs 

Same as 4A. 

1 

Same as 4A. 1 

Same as 5. 1 

- 2 3 years s o l 
< 30 years QW | 

Same as 4B. 

$10 14.9 



COMMENT FORM 

III :)ublic comment period for the Carrier Air Superfimd site is from Tuesday, April 21, to 
Thursday, May 21,1992. 

At the end of the comment period, EPA will review and consider all comments before makino- a final 
cleanup decision for the Carrier Air Superfund site. The final cleanup plan for this Site unit, therefore, 
mav be different from the proposed plan. 

'an?; 

Fold on dashed lines, staple, stamp, and mail 

Name 

.Address 

City/State/Zip. 

Place j 
Stamp- j 
Here I 

Beth Brown 
Remedial Project Manager 

U.S. EPA Region IV 
345 Courtland Street, N.E. 

Atlanta, Georgia 30365 



EPA CRITERIA FOR EVALUATING 

CLEANUP ALTERNATIVES 

Overall protection of public health and envi­
ronment: Degree to which each alternative 
eliminates, reduces, or controls threats to public 
health and environment through treatment, 
engineering methods, or institutional controls 
(e.g., deed, land use or other restrictions). 

Compliance with State and Federal Require­
ments: Degree to which each alternative meets 
environmental regulations determined to be 
applicable or relevant and appropriate to site 
conditions. 

Short-Term Effectiveness: Length of time 
needed to implement each alternative and the 
risks posed to workers and nearby residents 
during implementation. 

Long-Term Effectiveness: Ability to maintain 
reliable protection after implementation. 

Reduction of Mobility, Toxicity, and Volume: 
Degree to which altemative reduces (1) ability 
of contaminants to move through the environ­
ment, (2) harmful nature of contaminants, and 
(3) amount of contamination. 

Implementability: Technical feasibility (diffi­
culty of constructing, operating or maintaining) 
and administrative ease (e.g., amount of coordi­
nation with other govemment agencies or relo­
cation of residents) of implementing remedy, 
including availability of goods or services. 

Cos t Benefits of altemative weighed against 
cost. 

State Acceptance: EPA requests State com­
ments on the Proposed Plan and concurrence on 
final remedy selection. 

Community Acceptance: EPA holds a public 
comment period to get input from the affected 
community and considers and responds to all 
corrunents received prior to the final selection of 
a remedial (leng-term cleanup) action. 

THE NEXT STEP: THE C O M M U N I T Y ' S 
ROLE IN THE SELECTION PROCESS 

• r ' ^ ^ H | H ^ H | EPA solicits input from the 
^L^^^^JH^^H community on the cleanup 
^ j^^SI^^^^^H methods proposed for each 
F ^ ^ ^ ^ ^ r T Superfund response action. 

^̂ ^Y'̂ m ^ ^^* *^* * public comment 

" L I C MEETING KiTy" n " " ' t , t ' l l l X 
public comment participation in the selection pro­
cess. The comment period includes a public meeting 
at which EPA will present the RI/FS Report and Pro­
posed Plan, answer questions, and receive both oral 
and written comments. The public meeting is sched­
uled for 7:00 PM, April 30, 1992, and will be held at 
the Memphis/Shelby County Public Library in Col­
l i e rv i l l e . Comments will be summar ized and 
responses provided in the Responsiveness Summary 
section of the ROD, which is the document that pre­
sents EPA's final selection for Site cleanup. The public 
can send written comments to or obtain further infor­
mation from: 

Beth Brown 
Remedial Project Manager 

U.S. EPA Region IV 
345 Courtland Street, N.E. 

Atlanta, Georgia 30365 
(404) 347-7791 

The Proposed Plan and the RI 
and FS Reports have been placed 
in the information repository 
and Administrative Record for 
the Site. The Adminis t ra t ive 
Record includes all documents, 
such as work plans, data analy­
sis, pubhc comments, transcripts, 
and other relevant Site material that was used in 
developing the remedial altematives for the Carrier 
site. These documents are available for pubUc review 
and copying at the following location: 

Memphis/Shelby County PubUc Library 
91 Walnut Stawt 

Collierville, Tennessee 

INFORMATION 
REPOSITORY 

TECHNICAL ASSISTANCE GRANTS 
EPA is providing communities with the opportunity 
to apply for Technical Assistance Grants (TAGs). 
These grants , of up to $50,000 (per site), are 
designed to enable residents or a community group 
to hire a technical advisor or consultant to assist 
them in interpreting and commenting on site find­
ings and the remedial action. There is a limit of one 
TAG per site. Citizens who are interested in the 
TAG program may obtain an application package 
by calling or writing the EPA Community Relations 
Coordinator listed in this fact sheet on page 10 (see 
For More Information column). 



FOR MORE INFORMATION 

.e following EPA and TDEC representatives may 
be contacted for additional information about the 
Carrier Air Superfund site. 

EPA Contacts 

Beth Brown 
Remedial Project .Vlanager 
U.S. EPA Region IV 
345 Courtland Street, N.E. 
Atlanta, GA 30365 
(404) 347-7791 

Suzanne Durham 
Communitv Relations Coordinator 
U.S. EPA Region IV . 
345 Courtland Street, N.E. 
Atlanta, GA 30365 
(404) 347-7791 

P'eter Raack 
Assistant Regional Counsel 
U.S. EPA Region IV 
345 Courtland Street 
Atlanta, Georgia 30365 
(404) 347-2641 

Glenn Adams 
Groundwater Risk Assessment 
U.S. EPA Region IV 
345 Courtland Street 
Atlanta, Georgia 30365 
(404) 347-3866 

TDEC Contacts 

Jordan English 
Tennessee Department of Environment 

and Conservation 
Superfund Division 
2500 Mt. Moriah 
Perimeter Park, Suite E-645 
Memphis, Tennessee 38115-1511 

Suzanne Wilkes 
Community Relations Coordinator 
Tennessee Department of Envirorunent 
and Conservation 

Superfund Division 
Doctors Building 
706 Church Street 
Nashville, Tennessee 37219 
(615) 741-6287 

GLOSSARY 
Administrative Record: A file that is maintained and 
contains all information used by tiie lead agency to 
make its derision on the selection of a response action 
under CERCLA. This file is required to be available for 
public review and a copy is to be established at or near 
the site, usually at an information repository. A dupli­
cate file is maintained in a central location, such as a 
regional EPA or State office. 

Applicable or Relevant and Appropriate Require­
ments (ARARs): This term refers to the Federal and 
State requirements that a remedy the EPA selects must 
attain. These requirements may vary from site to site. 

Aquifer A geologic formation that contains sufficient 
permeability to yield significant quantities of ground­
water to wells and springs. 

Baseline Risk Assessment: An assessment that pro­
vides an evaluation of the potential threat to human 
health and the environment in the absence of no further 
actions being taken at the site. 

Caicinogen: Any substance that causes cancer. 

Comprehensive Environmental Response, Compensa­
tion, and Liability Act (CERCLA): A federal law 
passed in 1980 and amended in 1986 by the Superfund 
Amendments and Reauthorization Act. This law aeat-
ed a special tax that goes into a trust fund, commonly 
known as Superfund, to investigate and clean up aban­
doned or uncontrolled hazardous waste sites. Under 
the Superfund program, EPA can either pay for site 
deanup when the responsible parties cannot be located 
or are unwilling or unable to perfonn the work, or take 
legal action to force responsible parties to clean up the 
site or reimburse EPA for the cost of the deanup. 

1,2-Dichloroethane (DCA): A volatile organic com­
pound commonly used as a solvent. DCA is toxic by 
ingestion, inhalation, and skin contact. 

1,2-Dichloroethene (DCE): A volatile organic com­
pound that is known to be toxic when absorbed by 
skin. DCE is used as a solvent and is also a natural 
degradation product from TCE. 

Extraction Wells: Similar to drinking water wells, but 
constructed so that large volumes of water can be 
drawn from below the ground surface. 

Feasibility Study (FS): A Feasibility Study (FS) evalu­
ates different remedial altematives for site cleanup and 
recommends the altemative that provides the best bal­
ance of protectiveness, effectiveness, implementability, 
and cost 

Groimdwaten Water that fills the spaces among soil, 
sand, rock, and gravel partides beneath the earth's sur­
face. Predpitation, such as rain, reaches the ground 
and then slowly moves through soil, sand, gravel, and 
rock into small cracks and crevices below the ground 
surface. During a process that can take many years, 
groundwater has the potential of becoming a water 
source. This water may then be withdrawn from wells 
for use as drinking water. 

10 



GLOSSARY 
Hazardous Substances: Any material that poses a threat 
to public health or the environment. Typical hazardous 
substances are materials that are toxic, corrosive, 
ignitible, explosive, or chemically active, as defined in 
CERCLA. 

Information Repository: A file containing current infor­
mation, technical reports and reference documents 
regrading a Superfund site. The information repository is 
usually in a public building, such as a public school, city 
hall, or a library, that is conveniently located for commu­
nity residents. As the site proceeds through the Super-
fund remedial process, the file at the information reposi­
tory is continually updated. 

Lead: A naturally occurring element that may be used in 
manufacturing processes and fadlity structures. Toxic by 
ingeshon and inhalation of dust or fumes. 

Maximum Contaminant Level (MCL): The maximum 
permissible level of a contaminant in water delivered to 
any user of a public water system. MCLs are enforceable 
standards under the Safe Drinking Water Act. 

Monitoring: The continued collection of information 
about the environment that helps gauge the effectiveness 
of a cleanup action. 

Monitoring Wells: Spedal wells drilled onsite where 
groundwater can be sampled at selected depths and stud­
ied to determine such things as the direction of ground­
water flow and the types and amounts of contaminants 
present. 

National Priorities List (NPL): List of sites contaminated 
with hazardous substances in the United States which are 
ranked by actual or potential risk to public health and the 
environment. Placement on this list means that a site qual­
ifies for cleanup assistance under the terms of CERCLA. 

Organic Compound: One of the two large classes of 
chemical compounds, organic and inorganic It is a term 
used to describe a chemical containing the element car­
bon. Examples of organic materials include petroleum 
products, solvents, oils and pestiddes. 

Parts Per Billion (ppbh A unit of measurement used to 
describe levels of contamination. For example, one gallon 
of a liquid in one billion gallons of water is equal to one 
part per billion. 

Preferred Altemative: EPA's selected best alternative, 
based on information collected to date, to addresss con­
tamination at a site. 

Proposed Plan: A fact sheet summarizing EPA's pre­
ferred deanup strategy for a Superfund site, the rationale 
for the preference, and a review of the alternatives devel­
oped in the RI/FS process. 

Record of Decision (ROD): A public document that 
explains which cleanup alternative will be used at a 
Superfund site and the reasons for choosing that cleanup 
altemative over other possibilihes. 

Remedial Action (RA): The actual construction or imple­
mentation phase that follows the remedial design of the 
selected cleanup alternative at a Superfund site. 

Remedial Altematives: A list of the most technologically 
feasible altematives for a cleanup strategy. 

Remedial Design.(RD): An engineering phase that fol­
lows the record of dedsion when technical drawings and 
spedfications are developed for the subsequent remedial 
action at a Superfund site. 

Remedial Investigation (RI): A Remedial Investigation 
(RI) examines the nature and extent of contamination 
problems at a site. 

Solvents: Liquids capable of dissolving other liquids or 
solids to form a solution. The chief uses of industrial 
solvents are as cleaners and degreasers. Many solvents 
are flammable and toxic to varying degrees. 

Superfimd: A term commonly used to describe the Fed­
eral program established by CERCLA. 

Superfund Amendments and Reauthorization Act 
(SARA): Amendments to CERCLA enacted on October 
17,1986. 

Target Risk: Value system that describes the level of risk 
associated with a particuleu* contamiivant. 

Tetrachloroethylene (PCE): A chemical used in dry 
cleaning, metal degreasing, textile dyeing, and various 
pestiddes. PCE can cause liver and kidney damage. 

Treatability Study: A study to evaluate the effectiveness 
of a technology in remediating contamination. 

Trichloroethylene (TCE): A volatile organic compound 
commonly used as a solvent and degreaser. TCE can be 
absorbed by humans through inhalation and ingestion, 
and is assodated with kidney and liver damage. 

Vinyl Chloride: A volatile organic compound that may 
be produced from naturally degrading TCE. Studies have 
shown that vinyl chloride causes cancer. 

Volatile Organic Compounds (VOCs): Organic com­
pounds that are characterized by being highly mobile in 
groundwater and that readily volatilize into the atmo­
sphere. 

Zinc A naturally occurring element used to form a wide 
variety of alloys including brass, bronze, iron, and various 
solders. Zinc is not considered a cardnogen. 
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MAILING LIST 
ADDITIONS / CORRECTIONS 

If you did not receive this fact sheet in the n\ail, you are not on the EPA's mailing 
list for the Carrier Air Conditioning Superfund site. If you would like your 
name added to the list, please fill out this form, detach and mail to: 

Beth Brown 
Remedial Project Manager 

U.S. EPA Region IV 
345 Courtland Street, N.E. 

Atlanta, Georgia 30365 

N a m e •-

Address-

Telephone. 

Affiliation 

SEPA 
U. S. Environmental Protection Agency 
Region 4 
Office of Public Affairs 
345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

Inside: Carrier Air Conditioning Superfund Site Proposed Plan 
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fiemed ies lar*s»if*iaKi' ir^« 
A propoeed plan fbr remedial 

action at the Ca»ier Mr CkodStr 
tioBCDg Superfiind Mte ai'C<dr 
liervflle will be AeaaAi))y tke 
United States BayiruHmental 
ProtectiMi Agency i^ 4 |>idblie 
meeting at the CotKerVille 
Library; 91 Widaal Sli^ Tknn-
day, ApfiT 30", atT^jo;^' - ^ 

James BfatKlii, diitwetar of 
CoIUerviDe's UtflKfttft 0«fipart-
ment, says the retHhd^eiadatifld 
of EFA U essen t ia^ . i l i e^ ie 
remedy eorrently itt «ss. n^b^ 
system now in uae iir lMlî iDurfla> 
ly dealing with einy ^ontaxai-y < 
nants. We don't anî t̂ j/ffî  any Aj 
more surprises flnSm this site 
related to previous eontani»^|^ 

"«nd^ 
contamination to tbe isavirs^* * 

.auni." TIM Tecemmeod^on is 
lilso the one which iHlI tadst 
fwiurly proiec^^rajphis Sands 
htpiIBSr̂  pituun. ̂ MfieirvHIe n t s 

• . • . - ^ . «*•<:« 

ur]d«ca.fiKtte^sltaia^e; ..' 
.*Flmmfik0M of-iaiibA mad 

water, i^ta^ ruafriitfePi on the, 

I ABmtmAiî  nooitvriiic te 
assess the effectiv^neas ef the 

oant •ociH&: Bat 1A ̂ 'WlD eootift-
ue to monftdr miftxriiBt &e itUb. 

'' J^W^*i | f inB ^̂K pwaa»M*'^^*a»j '^ 

Wn* Ml the site, an* ki 1979^ 
and MMlher la 1^89, have 

nil a l i ^ P l l i n n n n and t h e l 
use sf (laMinMatal eatractioo 
wells, db*Unmhaabyaaableto 
T|emove aft traces e^lB^f^ 

aJttwa's potable water 
^Mat tds fand E P A 7 

-The racommem""' 
ageney says the method^ being 

21 ^Ooathmed operation of the 
'̂ jpoii-vapar eztraetioD at the for- jt-
tux lagoco oo Cairier properlafc;.. ̂  

f Bztracted grjauftdwateK : 
^ ^ f i ^ e o i wil! pe dfs-
rged'io the Town of Col-' 
vim îhOer supply, <he sur-

uitt watar'Wl site, l3ie pcdbtt̂ y 
owned traatntent wor^ or the' 
Blempnfif olinds by reif^fsction. 

*Adiuifliltrative" standards, 
such as air emission limita-

ir quaKt^Ti 
disenarge 

to t r anpor i h 
ste ofriite will 

r T 



ConterHllt JNnU 1tanda7 Apifl 16. IMS Hg* A7 

SEM 
THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

leaocepttng 

PUBLIC COMMEHTS 
onthe 

^ . CARRIER AIR CONDUIONINQ 
SUPERFUND SITE 

FEASIBILITY STUDY/PROPOSED PLAN 
The U.S. Environmental Prolocdon Agency (EPA) racently oompleled a Faaaibflity Study and Proposed Plan 
that evaluated deanup alternatives for addressing contaniination sl the Camer Air Conditioning Superfund site 
in ColHerviiie, Tennessee. These sltynathres are: 
1. No Action. 
2. 'North Remediation System (NRS); Groundwater ContainmenT at Water Ptant 2. 
3. NRS and Soil Vapor Extraction at Plant Area; Oreundwaler Containment at Water Plant 2. 
4A. NRS and SoB Vapor Extraction ^ Plant Area; Qroundwater Containment i t Water Plant 2 antf^ 

Supplemental Extraction WeBs wkh Ak Stripping. 
4 i . NRS and Sol Vapor Extraction at Plagt Araa: Qroundwater jCpntainment at Mi|C.(?lant 2 ani)'4^, 

'^upplemarttalExtiai^WaBswthOtoidM^ T " ^ ^ ^ Z ^ ^ - ^ 
& ^ Excavation/lAwTen^perAH^VwnnafpmMiin NRS; SoB Vapor EiMiai 

water Containment at Water Plant 2. ^ ... ^ 
Excavation/LowTemperiture ThernitftQitonJBah; NRS; Sol Vkter ExtiacdMat Ptant Area; drbond-
witer Containmert at Water Plait 2 and 8Mii*mMflta» E « r « ^ 
E«cs»»aBt>iVtewTempiKatum1twwaitBBin<fliiii;MRSt8etVi»orEKtmrt^ 

~ " I fpd j ^^Weis^ lPpM&InCbddat i ^^ 

IA. 

^bpiesofthaftastta^ 
:4 : 

Anadmtni 
avaiial}totor 
Comments or» 

^ l i ^ ! ^ j « ; > -•;;.'•;; - ' . • " ' ^ ' '^"•' 

*3t>: ' -^«• , ••^^^.^.• - . -^V•• ; - • - : ' • : -^-Vl l^^^•^^^^^^ i |» l»_f .^ '^ . •^ j j i l i ^ I , " - ' ' I . . , 

OTHRTse aRaiftativiels 1 
S^jifria^aJlariifM 

T^m^*^ 
.Vn|Bn QBiaaHaw.nQpnBDBn <• 

RylTtudy^aiKl Piiypae^PlBri maf ba 

. - i f i i^c. 

•-•*S<| 

Hita iaiacaon of tlw ctoviup pian w« also be 

r. 
fiorti i ^ 2 i l0 M l y « . t f t n . to: 

ilV 

(M<)3«7-7791 

Coaanataa aril also be accepted at a 

PUBLIC MEETING 
Thuraday, April 30.1992 

7:00 p jn . 
~ rCMMyl 

t l 
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Teit|sliow 
No TCE 

j * 

In Water 
b y ^ A M T HilFNIK 
Manoginf Editor 

COLUERVILLE -^ Director of 
Public Utilitlea JamM MatMa 
announced this week tnat dty 
water piant number two ia tMM* 
in full production and that per- i 
manent oonatructlon of two a^ 
stripping columna had baan com* I 
pletad. Z 

Mathia produce} a m k t n f M 
Environmental and Safety Oe-j 
signa. Inc. of Memphfa ttwte 
showed conakJarabla amounU of f 
tnchloroettiene, or TCt, in twm ] 
water fromtheweatweH at tne ' 
piant. Teata run tn April inewetf 
19 parts per billion of TCE fn 
water, but amounta BalDwr 
tection leveia in traeied v«i 
In May the raw wat«r ahoared a 
slight decline of TCE to 17 parta 
per billion with no TCEapfxrent 
in treated wAer. 

Two teala were run m Jtaii 
prior to final 
Tennasaae ^_ 
l-iealth and Bw|ri 
teata 
of TCElR^ 
weat mt l^^^-.^ 
showed ^ # t a 
TCEin - * ^ 
weH 
pubits 
per 

t£ 
two 
greaaartu i»<^ 
south of tha well a i t t . l l i t^iOi-
were in 1879 and 19B. Skioe thol 
time, the Carrier aMa H M bean 
added to tha 9A'*9upur Rnd 
list. Carrier h«a l ^ M d to piy 
for installation of tha autpptng 
tow era. TCEla baHivatf 10 ouae 
cancar. 

TCE was detected in t t w w t ^ 
Conttrmed On Pa^e 9 

. > • ? . ; 

No TCE 
Continued From Page I 

In August of 1966 when levels in 
finished water reached 5.25 
parts per biilion. At that time the 
wells were closed. In August of 
1968 the wells were reopened 
with new stripping equipment 
added. By March of 1969 TCE 
levels in the treated water had 
risen to as high as 9.2 parts per 
biilion and again the wells were 
closed. In March of this year 
new temporary air stripping 
equipment was installed. 

Mayor Herman Cox reassured 
residents that no contaminated 
water ever got into the city 
water system. During the water 
crisis the city has been working 
on a new water piant to l̂ eep up 
with heavy demand and to 
supplement the lost welt's out­
put. Mathis announced that the 
new plant was nearly completed 
and ready to go on iine in time 
f a heavy sumnqer darrands. In 
1966 the cit/aaKed ratfdents fo 
voluntarily cut back on water 
oonsurnptlon by watering on 
alternate days. 

Mathis said that recent dry 
weather has brought increased 
demands on the city system. 
According to Mathia, peak use in 
1967 was 4.(]73 million gallons 
per day. The peak tn 1968 was 
4.6 mlllkxi gallons per day, with 
the peak In 1969 at 3.4 million 
gallons per day. 

Mathia reported tha city had 
peaked in their water use to 4.6 
million gallons on Monday, July 
9. According to Mathis, the last 
maaaurable rainfall was June 
22. 



btvestlgms 
Career TCE Spill 

COLLI mvtLLE-5>/VoffJdais, 
city offidale, and local resklenta 
met last Tuesday to discuss the 
invest igatlcn and the clean-up of 
the Carrier TCE spill that has 
plagued the ColiiervlKe water 
ituiWa at the ByhaJia Road water 
piant. 

B>A officials set t ^ public 
forum to update residertts on tha 
situation and hear residents' 
concerns. Officials explained 
that the first phas^ of tfie 
investigation has been oonr>-
pieted and a long-term ground­
water monitaing program has 
been initiated. 

TCE (trichloroethylene) was 
first believed to be leaked into 
the groundwater att Carrier'a 
Byhalia Road ptant In 1f72whan 
the company began operattriQ an 
unlined lagoon for the purpose a( 
containing clarifier siudgea. EPA 
officials said the TCEaisparently 
leaked into the groundwater 
from the taigoon. in 1flB(X Oarrtar 
removed all visible wastes artd 
soUs from the lagoon and tran*' : 
ported them to a hacirdbus 
waste disposal fad i t ty . : 

In June of 1999 # A offlciaia 
eelimate that severat tbouaand 
gallons of TCE ooltaictad onjha^ 
plant's aouth parking tot 
spfll of the degreamng 

again spltlad at 
itVHJary of 1966 

' gallona were rc 
offtelala 

how much! 

At Tuaaday'a public 
5>A's Beth Brown sakl 
secorxl phaae Off the \ m \ 
gat ion and dean-up wil l 
mance In June wi th addltM 
monitoring walla and a bkstogfc 
study. 

Residents were alao informed 
that a repoeltory of information 
on the site haa been established 
at Collierville's Public Library at 

91 Walnut Street. There, real-
dertts can obtain infamatlon on 
the Carrier site and laws that 
wil l govem the ciearvup pro­
cedure. 

Mayor HernrwiCox, Aldermen 
Sidney Turnipsebd, Tom Brooks, 
John M e ^ s , and Jinriny Lolf, 
and a t y Administrator Steve 
Schertel were iobwd by Colller-
vHle's Publk; Works Diredor 
James Mathia representing the 
town at tha. meeting. 7 A 
offldais HaroU Taylor. Bath 
Brown and Mlctael Henderson 
were also on hand aa well as a 
group of concer^iedcitizena. 

I 
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JMeeting On TCE 
Contamination 
:bfy ROBERT McCARXY 
-^Awoclot* Editor 

• COLLI B^VI LLE —Representa-
»s from the Environmental 
tection Agency will be In 

IllerviUe Tuesday to hold a 
J meeting on the Carrier Air 

lltioning Company's spin of 
Moroeithylene (TCQ at the 
Biia Road plant. 
PA off Idala wUI be at Coliier-
I's Town Hall at 101 N. 

Street onjuaaday. May 
r7|>.m. to9p.m. 

^ . The Carrier ^an t haa been 
• #arad on the 9'A's Superfund 

iRe list aartbv^aautt of two 
aRparate spltis ofTCE. In June (4 

', W 9 several thouaand gaUons of 
, j t e oommerdally uaed solvent 
. i m degreaser w ^ i apiUed w hen 
; 4 fnter cover d̂wer a heated 
; liOrMairig unit fallal to operate 
']|P»parly. 
' : TCEagaIn escaped in January 
||i19Q&.«ihen an undarsound 

, 0 f k from a TCE hokliag. tank 

aured. It is undear exactly 
muchTCEwasapUled In the 

—^̂  Incident. 
r ^i| t)ce the 1965.,spill. Carrier 

i f B Installed flv4 naonttorlng 
VRUS and the Town of Coltier-
vWe and the Tennessee Depart-
R«nt of Health and the Envtron-
•WTt has monitored TCE leveia. 
^ h a Town haa twice shut 
_ m wells at the Byhalia Road 
vater plant In respooae to rising 

' TCE levels at that site and 
. Ipeaatly both wells atthe fiyhal-

Ksfte have been reopened with 
lytfdlttonal treatment equipment 
ip uaa. Tbe aeration aqMipment 
ROW-Jo uae at the site ha* 
R i Illl ml the Town to reopen 
g h walla at the Byhalia Road 

**fftt«*'Wwit " 
f ^mr ra ra 
\ monitormg 

measurable amounts of TCE in 
the soils and smaller amounts oi 
TCE in the groundwater at the 
site. No measurable contamin­
ants were found in the air. 

Under a consent order agreed 
upon by Carrier and the EPA, 
Carrier has agreed to conduct a 
remediai investigation and ^ 
feasibility study to examine varW. 
OUS measures to correct (f^ 
control the contamination. , ^ 

The Carrier site has been 
llatad on the Tennessee Dapart-
nnent of Health and the Enviroo-
mant'a list of hazardous aub-
stanoe sites since March of 1967 
and in June of 1968 the sita waa 
propoeed for inclusion on the 
ERA'S National Priorities Ust. 
The National Priorities List Indi­
cates that EPA offtelala feef 
preliminary Investigations ind^ 
cate that the TCE spill poaaa "a 
potentially serious risk to public 
health and/or the environnjent," 
according to a recent preee 
release from the B'A. 

All sites listed on the National 
Priorities List qualifies for the 
Federal Superfund program. The 
Superfund law authorizes the 
B>A to investigate releases of 
hazardous substances that may 
endanger p(k>lk: health or the 
environment. Since Carrier will 
be oon^jcting the investigation 
and the dean-up at the Byhalia 
Road site, the B>A will oversee 
all work done at the site to 
ensure that the work is done in 
aooordance with the law. 

Addltkanal information on the 
Carrier site has been made 
available by the EPA and is on 
c ^ a y at Cdllerville's Public 
Library at 91 Walnut Street. 
Copiea of applteabie laws, work 
fHMf<|r t t | r«mdla l investiga-
I W I . l r t l W i ( l ' i plan to Keep 
tha psHReMoftnad are all avail-



iHe cou^ieRViwtc H C R A L P 

I h * FRiatmniRentaLgrilt 
**^^^' f̂tlPVMar wil) hofd mf 
takiie d^Kf^MlBday. May t . 
at 7 p.m. WMevUa informatiMi 
la Colliei«nkM|||dent8 abo«t 
fiha mvesti|p[SN«|fork EPA ndfi 
W doinggll^rifring at tk« 
parrier ^ P N p K n d site. 

Carrier aflflMCTCE at tlM 
I t a l i a p l m aevaral years am 
A«d TCMJUfUfc-ed in ^ 
Unpled wafer irom the tw* 
wtf Is at CMMUlle'B ByahBK 
waiter planta aiaea that time. 

Both waOa wi(|» shut daw* 
wlien TCK larell rose above 
ae4ieptabk UaailB. Use of a 
borrowed aeratfam tower fbr one 
well has dropped the TCE level 
belvw the traceable level at the 

__ :x^wz 
Superfund ^-u^^J^^-
Hearing 
Is May 8 
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Plenty of Good Water 
Is Coming to Town 

Collierville will soon be 
awashMn clean water. By mid-
June, if the Frank Rd., water 
plant is on schedule, the town 
should have six water wells 
capable of pumping 9.6 million 
{ji-'i^ns of waters a dsty, 
according to PubUc Utilities 
Director James Mathis. 

The "borrowed" air stripper 
which is being used to strip 
TCE from a well at the Byhalia 
Rd. water plant has produced 
finished water that has no trace 
of the pollutant, Mathis said. 
He said the raw water tests 25 
parts of TCE per billion, with 
.14 parts per billion after it 
comes from the stripper before 
going into the fioal aeration. 

He said he expects State 
Health Department clearance 
for use of the water in the next 
10 days. 

The plant will eventually 
have two custom built twin air 
strippers which will allow both 
wells at the plant to be 
activated. Mathis said he 
hasn't been given a definite 
delivery date on the strippers 
but they should be here by 
early May and in service about 
a week later. 

Collierville's water system 
provided 4.5 million gallons of 
water on its peak day, June 8, 
1989. At that time the system 
had 4,3£4 customers. The 
system now has 4,888 
customers, Mathis said. 
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Sery/ng Col/i>rv^/le*f?ossvitfe»Pfperfon*Moscow*Eods 

I 
I 
I 
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COLLIERVILLE — A new air 
str^'^cer, installed temporarily at 

ro'.v 
(rviila's water plant #2, is 
capable of aerating 4CX) 

I 
I 
I 
I 

ca'.lcns per minute, said Ensafe 
C:-9nical Engineer Craig A. Wise 
in ?. recent letter to Bill Hench cf 
t,'̂ 5 Tennessee Department of 

ealthand Environment. 
Wise said the amount was 

encuch to aMo'.v the city's sys-
to operate at design capa-
in his letter, Wise said the 

tetr cping column would reduce 
CH (tricnicrceihene) concentra-
c;̂ "- '.?-. the finished water to 1 
=r; -er bjiiicn or less, well 
•5:-.v ti-9 5 part per billion 
'i.-i-iing water standard. 
A psrrnar.ent system should be 

cersting by the first of May 
Mth rinal testing and accep-
E'iCa bv Carrier Corp. and the 
.;;' 'J Ccilisrvilie near the end 
t j>-.ne. Carrier is footing the 
;!! fcr the towers afier being 
'-•y-'-z '̂t cr, the SfrAs Super Fund 

list targeting areas for envirDn-
menta! cleanup. 

Carrier experienced two spills 
of TCE at its Byhalia fld. plant, 
one of 2CC0 gallons in 1979 and 
one of 5C0 gallons in T^S. Water 
p'ant num.fcsr t.vo is located 
just north of the Carrier plant, 
and had teen closed since con­
centrations of TCE reached as 
high as 31 parts per biilion in 
untreated water in January of 
this year. Treated wai;_er yielded 
TCE amounts of 5.9 'parts per 
bill'On, unacceptable fcr public 
drinking water. 

Monday night city adminis­
trator Steve Schertel tcId the 
Board of Mayer and Aidermen 
that tests cf water ccm.ing out of 
the air stripping tov/sr produced 
readings cf .14 p^'ta cer fcilHcn 
of TCE, and that ;-= city could 
find no trace of TCH in treated 
water coming frorr c ant number 
two. 
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stripping Towers 
Installed To 
Remove TCE 
by ROBERT McCARTY i 
Aisociats Editor 

COLLIERVILLE — New water 
treatment equipment is being 
installed at Collierville's water 
plant on Byhalia Road this week 
and officials are hoping that the 
improvements w ill allow them to 
re-open the water plant by this 
summer. 

The Byahlia Road plant was 
closed in February when increas­
ing levels of TCE (trichloroethy­
lene) were uncovered in the 
water supply. Two TCE spills at 
Collierville's Carrier Corporation 
are believed to have contributed 
to the contamination and Carrier 
has agreed to pay for the 
installation of one temporary 
water treatment tower and two 
30-foot air stripping towers. 

Collierville Director of Public 
Utilities James Mathis said the 

concrete pad for the towers wa: 
completed early this week anc 
installation of the tempcrar; 
tower, which has been shipper 
from Carbonair Services Inc. if 
Hopkins, Minn., was underwa\ 
Tuesday. 

The temporary treatn-ent sys 
tem will allow the Town t: 
re-open one of the two water 
wells at the Byhalia Read site. 
When the Town shut down both 
of the wells in February seme 
complaints of low water pres­
sure were received from the 
west end of town. The Town 
was forced to rely on the 
downtown water plant for all cf 
the City's water. While only a 
few complaints were registered. 
City officials were concerned 
that the Town might hit a rea! 
water crunch during this sum­
mer's peak usage periods. But 
now officials are confident that 
the two water stripping towers 
plus the opening of a new water 
plant on Frank Road will satisfy 
thie Town's water needs this 
summer. 

City Administrator Steve 
Schertel explained that the two 
towers will work as an aeration 
system in which the water is 
pumped to'the top of the towers. 
As the water falls through a 
series of filters, blowers push 
air through the water and re-
mow Q the TCE 

Schertel said the system is 
supposed to be 98 percent ef­
fective in removing TCE. TCE is a 
suspected carcinogen. 



Workers were busy Tuasday installing raw '.vat^r irsa 
equipment ai Coiliarviila's water plant cn Byralia .lead 
aeration fewer isdesigradtoramova TCE frcm Colliervill-s's 
supply and officials are hopeful that at least a-.s ci the town' 
weils al the siia wil l 'CB rscpsred cccn. 
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Carrier official assails Gore on priorities 
lly Ju i i i c s W. Krosi ia i i 

Thd Coininorcial Appeal 
Wj:;l>lii,jlon OurcMU 

\\'A.SIIlN(;rON - A CiirriLT 
r i i i j i . Inliliyisl cl iainos Si'ii. Al-
l)L-i I iloi'u .ll ID IV'iiii I I d Ills 
t^iiviroiiiiiL'iitiil :i{;uii(lu uiul 
|iii--.i>l>!iili;il itiiihilioii.s t;el 
;ili>.M(l III ihi; iiiii^ieuls ol ( ' ; in j -
1.1 's J,SllinViiiiL'sy.v emiiloyeos. 

Tlir riiiiiiiiiwiis liy 'IVd iiiii\y, 
VUC |iii:siili:iil li)i KdVL'iuintiil 
iilliiiis a( llu! C!;u I ii^r Ctiip., wore 
l>n)i,i|)ti.>l liy Ihc recent passajjo 
ol il (M<r<: ;iiilliiiiLil iiiiieiuliiient 
lo I III.' |K'ii>liti|', I l>:iiaMii liill.Tliu 
.iiiu.-iitiiiiL-iiI r r s l i icl.s il cliuiiiii't'il 
tiiii'iiiliil lo the t'iiilir.s pioK;c-
liv'i (j/iiiK.' liiyt'i 

It won l J freeze protlHction lev-
el.s, stuil i i i) ; in 201.S, nf the cool-
uiit lluil Currieri i i i t l o the r inaiiii-
fiicliiici'S |iiil ill air coniliiinii-
ers . All IISL'S WOIIIJ he liiilteil in 
2n,tll. 

tJore 's ameiu lmcnt was up-
pi'oveil hy Ihe .Senate Htt-ld on 
Miii'ch H be lo re it iidjniirned for 
il weeklon);i'ece.ss. Dehii leon the 
bill re.siiineil 'I'liesiliiy. 

T h e (li irrier pliiiil, wh ich 
iiiiikes cenli i i l residenlii i l a i r 
conUilioners, i.s I 'ollierville'.s 
hiuijest s ingle employer witli 
1.110 worker s I h e i e Car r i e r iilso 
ciiiploy.s iiboiit I.Stt Tenncsseans 
iniikiat; par ts at i> Knoxvil le 
lilaiil illlil ahoiii KOII iiiakiii); coiii-
iiieicial iiir coni l i l ioi ie is iil u 
Mt Miiinville pl.'inl. 

"1 t h i n k Senator Gore is rnn-
iiitig for pres ident un enviroi i -
iiienlal issues. That has more to 
do wi th h is decis ion, (lerhups. 
Ihiin on how best the coi in l iy 
deals with the prublein," Daily 
suid. 

(lOrc denied Rally's acciisii-
tion and said lie was " too gener­
o u s " ill the l ime he t;nve coin-
piinios to .slop iisini; the chemi­
cal. "I'hese people a re siiyini; 
they can' l come ii|> with siibsti-
tiiles in 40 years?" he iisked. 

Scienl is is agree that chloro-
fl i iorocarhons ii.sed as coolants 
a re des t roy ing the <izone layer 
and iiicreiisiiig the r isks « t skin 
c.iincers, catiirucis iiiiil o the r 
medit^id d i son le rs . 

lliil the clieiiilcid used hy Ciii-

r ier to pnt t h e ' ch i l l " in its air 
cond i t i one r s is a l iydrochloro-
fli iorocarhoii . known commonly 
as IICI'C 22. that is a subs t i tu te 
Tor il ch loro l l i io rocarhon , CI''C 
11. According to g o v e r n m e n t 
.scientists the siibsti l i i te is 2il 
l imes less des l r i ic l ive lo the 
ozone layer as I'l'tj 11. 

lint tho.se .scientists also 
Wiiined ill congress ional lesll-
inony that o/.one deple t ing 
chemica l s still will more lliiin 
doub le in Ihe a t m o s p h e r e il 
CKCs are repliiced by llCf-'Cs. 

Daily al.so said he was "di.sap 
pointed " hill "nol siirpriseil " 
that Sen .liin Siisser ( l )Tei i i i ) 
Mip|iorled Ihe ( iore iiiiii-'iidmeiil. 
lliiily lliiil coiiliicted ilides to 
both seiiiilois 

Sasser spokcsuiiin .l;iiiir ; I'liiii 
said .Sas.ser l e c o g n i / n l iinlii i 
tr"es' conce rns , lint ino i imi ,1 
the ban <M1 <r/.<,in: di jil. imi; 
cheinic'ids shoiijil he <iiiii)'ii; 
l i i i isive and lliiil iillii i. >iiic . 
wdl he avai lable 

M lii '̂i) wrong, iiii' c o n . l u i . ' n n 
Sides coiild be liiiit ioio l^i.Oi.: 
s c : jobs could he lo.sr, .,iii,l li.iil) 

'lioly :;iiiil C a n i e i iil .K , niil,l 
lo-:e marke t s iibioiul lo lutii}'.n 
e< (iipiinies nol boiinti l.y llir 
cl.emiciii biin. 

I'hal's why Cai r ie i iiiul ^.llui 
hoiiii.* iippliiince iiiiMinriit Mil , ' 1 ' . 
Ix iieve Ihe llnlli.il .'iliilc: -.liniil.! 
w.iil <in illl iiiu I oitlioi.iil it; I.-. 
III.Mil lo ileleriiiiiic ivln.-ii << <i . 
dl s l r o y i n g c l i i ' i im .il , .u > 
[iliiisi'd out 
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Town's Water System 
Gets Approving Nod 

The town's water system is 
"approved." 

Despite a recent tvater crisis 
which left the town operating 
out of two wells at the Main S t 
plant, the town's waterworks 
system received a numerical 
rating of 91 by the Tennessee 
Depar tment of Heal th and 
Environment in a late February 
evaluation. 

The favorable rating comes 
as Collierville awaits a tempo­
rary aeration tower, due to 
arrive in town this week, which 
will allow the Byhalia Rd. plant 
to become operative after being 
shut down for a number of 
months because of high levels 
ofTCE. 

Drilling a second well for the 
incomplete Frank Rd. water 
plant was approved by the Col­
lierville Board of Mayor and 
Aldermen Monday. Layne Cen­

tral was awarded the contract 
at a cost of $136,549. A site for 
the second well has not been 
bought, but City Administrator 
Steve Schertel said the town is 
negotiating for a site on Shel­
ton Rd. 

The Frank Rd. plant is 
expected to be operative in 
early summer. 

Edmond B. O'Neill, manager 
of the health department's 
Jackson Basin ofBce, said the 
town will have to start supply­
ing 15 microbiological samples 
per month, two more than now 
required, because of the town's 
population increase. 

O'Neill also recommended 
the aerator reservoir at the 
Main St. plant be cleaned and 
painted, and that an updated 
overall system distribution map 
be submitted to his office. 
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Nonconnah 
contains 
dioxins 
Federal studies 
find high level 
of contamination 

By Tom Charlier 
The Commercial Appeal 

Fish from Nonconnah Creek 
in Memphis contain some of the 
highest dioxin levels ever found 
in Tennessee and could pose a 
cancer risk to people who eat 
them regularly, say federal stud­
ies released Tuesday. 

As part of a nationwide pro­
gram to measure chemical con­
tamination, researchers found 
dioxin in catfish and carp taken 
near the mouth of the creek at 
McKellar Lake. 

However, health officials be­
lieve few contaminated fish are 
being eaten by humans locally. 
For years, state officials have is­
sued advisories against the con­
sumption of fish from McKellar 
and adjacent areas of the Missis­
sippi, and commercial fishing 
there remains banned. 

The federal studies, which in­
clude testing at 400 sites across 
the nation, did not attempt to 
find a source for the contamina­
tion. However, the Nonconnah 
location for the seunpling was se­
lected because it is below 
MAPCO PETROLEUM Inc.'s re­
finery on West Mallory — a fa­
cility officials believe could gen­
erate dioxin. 

Dioxin is tbe generic name 
given more than 200 chemicals 
that include some of the most 
toxic artificial compounds. 
Some types are so virulent to ani­
mals, panicularly rainbow 
trout,.that barely detectible lev­
els can cause fatal tumors. 

The chemicals' effects on peo­
ple remaiii largely unknown, 
but the U.S.-Environmental Pro­
tection Agency considers dioxin 
a probable human carcinogen. 

Marshall Hyatt, an environ-

O i ^ ^ * 

From Page B1 

Creek 
cal of what we've seen" during 
five years of dioxin testing 
across the nation. 

The key finding from the local 
samples taken last August was 
that catfish fillets contained an 
average concentration of 7.23 
parts per trillion of dioxin. 
That's higher than any other fil­
let measurements from three 
Tennessee sites included during 
the most recent round of testing, 
but far less than some previous 
samples taken from the Pigeon 
River near the Tennessee-Nonh 
Carolina border. 

The EPA said a person who 
eats a yearly average of five 
pounds of fish containing at 
least 7 parts per trillion of 
dioxin increases the risk of can­
cer by 0.01 percent, over a 70-
year lifetime. 

Rick Sinclair, deputy director 
of the Tennessee Department of 
Health and Environment's Divi­
sion of Water Pollution Control, 
said that although the findings 
are troubling, he'd like to see 
more sampling before arriving 
at a conclusion about the extent 
of the problem. 

He said it's impossible to deter­

mine the source of the dioxin. 
The Nonconnah receives sur­
face runoff from South Memphis 
industries including MAPCO, 
Refined Metals Corp. and Ameri­
can Resource Recovery Corp. 
The companies generally have 
been in compliance with their 
discharge permits, but the per­
mits do not require testing for 
dioxin. 

However, Hyatt and Sinclair 
said MAPCO is a possible source. 
They said recent studies in Can­
ada found refineries using pro­
cesses similar to MAPCO's can 
generate dioxins. 

Robert Alexander, MAPCO's 
vice president for refining, said 
he's heard of the Canadian stud­
ies but knows of no dioxin prob­
lems at the Memphis refinery. 
The facility sends most of its 
wastewater into city sewers, 
with surface runoff funneled 
into Nonconnah and McKellar. 

"I don't have any reason to be­
lieve that dioxins are coming 
from anything that we're do­
ing," Alexander said. 

The results released Tuesday 
involved 10 sites in six South­
eastern states. The highest 
dioxin measurement in fish fil­
lets was 22.8 parts per trillion, 
found in striped bass in the Big 
Sandy River at Catlettsburg, Ky. 
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studies Set r Q ^ ^ ^gf^^ p/^^f Closes - But No Shortage 'Yet' 
For Route 
ro 1-40 

Corridor and environmental 
itudies for an improved route 
rom Collierville to Interstate 
,0 will begin soon. The pro-
losed route will take the gener-
il direction of Collierville-
irlington Rd. (SUU RouU 205) 
rom Collierville north to 1-40, 
ccording U Howard Wilson, 
ransporUtion direcUr for the 
'ennessee Department of 
VansporUtion. 
Milson Uid The Herald 17.6 

ines of road from CoUierviUe 
o|l-40 would eventually con-
eit with Paul Barrett Park 

By Daisy Fontaine 
Elevated levels of 

trichloroethylene (TCE) in two 
waUr wells at the rear of the 
Carrier plant, where a TCE 
spill has oecured, caused Col­
lierville to shut down Water 
r i n n t ^ 7 tn fljihiiliii Oil Hiil 

City Administrator Steve 
ScherUl said WaUr Plant No. 1 
on Main St. produces enough 
water per day to meet the 
town's needs through February. 

James Mathis, direcUr of 
Public Utilities, said no con-

—tamination has been ^ynd ' " 

WaUr Plant No. 1 on Main St. 
The two wells there are the sole 
source of waUr for Collierville 
at this time, he said, along with 
stored waUr in a reservoir on 
Distribution Parkway. 

The addition of two new 
_wells for WaUr Plant No. 3 on 

Frank Rd. will give the town a 
net increase of 3.6 million gal­
lons of water a day and more 
than enough waUr. The Frank 
Rd. facility is under construc­
tion, but one ofthe wells can be 
put in service in March. 

There is no need for Coll 
lierville citizens to conserv^ 
water in the immcdiaU futur^ 
Schertel said. If there is aii 
abnormal delay in opening thJ 
Frank Rd. plant near the Coll 
lierville Middle School, conser| 

Continued on Page 2 

chool and Middle School 
Sites, Under New Plan 

t ^ . ^ . . . . . . . . 

' • y . which will run from By Clark Porteous T h e p lnn IR for f.hi<i fn K« t̂ r̂>t* t o n V^inh " .1rtm*»«i Mn"«!Ur» i^cKon) V tonr i l i i r tH fV»*» rn»»Tifv 
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I TWater Plant Closes—No Shortag^Yef 

I 
I 
t 

iitinued from Page 1. 

/ e n may become necessary, 

A well near the Shelton Rd. 
waste treatment plant will sup­
ply the water for the plant ini­
tially. The Collierville Board of 
Mayor and Aldermen has 
already approved the early 
start of a second well which will 
also supply the Frank Rd. 

I
plant. Ben White, engineer for 
^he project, said the well will 
cost around $100,000 and was 
budgeted in the bond issue 

Mwhich funded the Frank Rd. 
Hplant. However, it was not 
E x p e c t e d the well -would be 

needed so soon. 

L 'Time is very critical in this 
atter," White said. He hopes 

to have the Frank Rd. facility 
^ e a d y on a temporary basis in 
Ba r ly March and fully opera-
ilional by'July "if all goes well." 

The town's fire fighting 

Iapacity has not been threat-
ne ' ' Schertel said. Sta te 

ret, jmcnts are 20 pounds of 

f ressure per inch at the taps, 
[e said all plugs tested have 
een fo\ind to have 40 pounds 

of pressure per square inch. 

f however, residents in some 
arts of town, especially the 

west end, may experience low 

f ressure during peak use peri-
ds. 

Schertel said he made no 
. announcement about the clos­
i n g of the plant until Monday 
Because the town got only oral 
^ d i c a t i o n of the rise in the 
TCE from ENSAFE, Carrier's 

tvironmental laboratory, Feb. 
On Feb. 7 he said the west 

ve i l , which had been closed 
^own sii)ce October because of 
• rise in contamination, was 
•Lmed onfor a test. "Samples 
were taken and oral statements 

(too high contamination were 
:eived on Friday. It was obvi-
s late Friday aftemoon that 

both wells (at the Byhalia 

f a- - would have to be closed. 
Ww- unable to get in touch 

with members of the Col-
ierville Board of Mayor and 

Aldermen unt i l Monday in ; 
order to confirm the closing of 
the wells," Schertel said. 

For a number of years the 
contaminant has been found in 
water coming from the Byhalia 
plant, adjacent to the spill site 
at Carrier Plant on Byhalia Rd. 
But the contaminant level has 
never gotten so high. Several 
TCE spills have been repcrted 
by the plant, ^ latest in 1986. 
The spill :area has been 

. declared a J^fti»;;Fund site by 
the Tenness t t^ea l th Depart­
ment and the^ JBnvironmental 
Protection Agency. 

•Levels of TCE in both wells 
at the site have been continual­
ly rising since October, Schertel 
said, but t r e a ^ water deliv­
ered to CoIUi^ l le users has 
never gone above Tennessee 
Health Departnient's allowable 
level of 5 partrper million gal­
lons. 

TCE levels in the east well at 
the Byhalia plant were moni­
tored at 12 parts- per million in 
October, 15 in November, 25 in 
December a m f ^ l in January. 
Treated water in that well reg­
istered 4.5 penhillion gallons 
in January. 

Schertel said the west well, 
when tested Feb. 7, produced 
treated wateir with a TCE level 
of 8.9. 

White said of the plant, 
"There is no quick fix. The 
state and EPA will have the say 
about when the plant should 
reopen and that will take time." 
He estimated the plant will be 
down about a year. 

When asked why the plant 
should not be permanent ly 
closed, he said, "I hope it's not 
shut down permanently. So 
does the health department - ' 
for two reasons. The plant is 
needed in that spot It is in a 
good position to serve the area, 
including Delta Beverage 
Group (which will begin a large 
expansion program across the 
street from the water plant in 
early spring). 

'The other reason is that it is 
advantageous (according to the 
health department) to keep the 
wells pumping so the TCE con­
centration will be drawn to one 
area and treated there." White 
suggested taller aeration tow­
ers could improve removal effi­
ciency and put the wells back in 
compliance. 

One scientific explanation for 
the sudden rise in the TCE lev­
els is that the residual contami­
nants were washed into the 
water table after the ground, 
frozen to a level of halfca foot 
for two weeks, thawed and 
became friable and allowed the 
release ofthe pollutant 
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like joined John Green & Company Realtors in June 1989. A graduate ofl 
iphis/West Tennessee Professional School of Real Estate, Mike is a member of the I 
fiphis Board of Realtors, Tennessee Association of Realtors, and the National Associa-
I of Realtors. Continuing his professkinai growth, Mike is currently working toward the I 
juats Realtors Institute (GRI) certificatk>n. 
. verteran of the United States Air Force, Mike served in Vietnam, Guam and Thailand. 

lis married to the former Cheryl Anne Waide of Memphis, and they have two daughters, Azure, 7, at 
Pf family attends Central Church, 
like invites his friends, customers, clients and business associates to call him with any real estate 

be or 755-3875. 

Collierville, TN 

John Green & Co., Realtors 
HON. Main Street 
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i,>: ;: By Clay Bailey ' * 
.̂ '̂ .':. and Tom Charlier 
•^Jv.. The Commercial Appeal ^f -

Collierville'will have only one. 
water well in operation through 
July. Residents may face water 
rationing if there Is a dry spring., 

Colllerville closed its Byhalia; 
Road water plant Feb. 6 when', 
unacceptable levels of a carcino-' 
gen, trichloroethylene (TCE),. 
were detected In its water sup­
ply. TCB is a solvent used for d ^ 
cleaning and removing grease. ' 
.̂ Helyn Keith, pollution control 

manager for the Health Depart-f 
ment, said the Colllerville conti»-
mination does not appear to be â  
threat to the water suppli(|9 of̂ ' 
Memphis and other ShidbV'' 
County communities. "We feel' 
like it's very localized," she said. -' 

Officials in the eastern Shelby 
County town of 16,000 had hoped 
to ease a potential water short­
age by using water from the 
Frank Road, reservoir while a 
water treatment plant was built 
at the site. But City Administra­
tor Steve Schertel said he. 
learned late Monday night that -
the reservoir is not usable until 

plant constructiqn ther< 
pleted in July. 

A state official, me« 
said the increits^ j ; 
ant levels "is not all 

a development." 
O'Neilf. field offfci 

ag<j|r for the Deparflf 
Health and Bnvvdnmen 
sion of Water Siipply in J 
believes the TCE infiltri 
groundwater from an ol 
by Carrier Corp. waste pc 
chemical apparently mô  
.. ly through soil and clay 
) "I assume what's happ 

.. that stuff soaked u 
groundwater and the 
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Gollierville shuts water p 
after chemical level incre 

By Clay Bailey 
The Commercial Appeal 

Collierville bas shut down one 
of the town's two water plants 
after discovering increased lev­
els of a suspected carcinogen. 

Collierville City Administra­
tor Steve Schertel said Monday 
the closing of tbe Byhalia Road 
treatment plant a week aeo came 
after both of the plant^ wells 
showed increased levels of 
trichloroethylene (TCE), a sol­
vent used in dry cleaning and 
the removal of grease. 

He emphasized that no water 
witb a dangerous amount ofTCE 
has been distributed to Collier­
ville water customers. 

Schertel said the town's re­
maining downtown plant can 
[iroduce enough water for Col-
ierville over an entire day, but 

some of the town's 16,000 resi­
dents, particularly those on tbe 
wffit side of town, could exper­
ience decreased water pressure 

during peak demand hours. 
He said trie city bad received 

one complaint about inadequate 
water pressure since tbe plant 
was closed Feb. 6. Tbe town is 
not imposing any cutbacks in 
water use because of the shut­
down, Schertel said. 

The TCE first was discovered 
in August 1986 and is suspected 
to have come from the nearby 
Carrier Corp. plant. The conta­
minant was detected in the wa­
ter system during a follow-up in­
vestigation to a 1985 TCE spill at 
Carrier, Collierville's largest 
employer. In 1986, Carrier offi­
cials confirmed there had been 
two TCE spills at the plant since 
1979. 

Collierville continued to use 
one of the wells at the Byhalia 
plant because the amount ofTCE 
in tbe treated water customers 
used was well below the 5 parts 
per billion state health officials 
consider dangerous. 

But over the past several 
months, the level in both the 

treated and i 
creased. In 
said, there w 
lion in the ui 
January test< 
ficlals reveal 
lion in the i 
parts per bill 
ter. 

Schertel sai 
cials tried to 
at the Bybalj 
tests showed: 
in the untret 
parts per bii 
treated — we 
levels. 

Tbe town 
treatment plai 
tion on Prank 
atlng in July 
increased sun 
the meantime, 
receive a t< 
from the Stat 
from a new we 

, to an existii 
Frank Road at 
water for distr 
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Super Fund 
Site May 
Carry Road 

.The Environmental Protec­
tion Agency will hold a public 
meeting in Collierville to dis­
cuss the Carrier Super Fund 
site in the near future, accord-

. ing to City Administrator Steve 
-Schertel, but a date hasn't been 
s^. 

The city is interested in 
using the site, along the north 
edge of Carrier property, west-
oC Byhalia Rd., as right of way 
for an extension of S. Hewlett, 
Schertel said. 

,He and a delegation from the 
Collierville Board of Mayor and 
Aldermen visited the offices of 
.the Tennessee Division of 
Health and Environment, Divi­
sion of Super Fund in Nashville 
last Thursday. 

^The agency told the group 
that there doesn't appear to be 
any threat to the health, safety 
and welfare of the community 
inlHihe area where trichloroethy­
lene was spilled several years 
a ^ . 'They just are exercising 
cAitious concern," Schertel 
sffld. "A Super Fund site is not 
meant to stop good ideas. 
Y(^'re just a little more cau-
ti(jus with them." 

t ^ ^ e n the EPA meeting is 
held here they will be talking to 
pcKiple of the community and 
choking on the test sites which 
hiiye been dug for testing in the 
a(e;B, he said. 
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EPA To Check 
Wells For TCE 

COLLIERVILLE — The EPA will be checking private wells 
within a one to three mile radius of the Carrier Corp. as a part of 
the ongoing investigation of the TCE leak in the water system 
there. However, according to Felicia Barnett, a remedial project 
manager with the EPA, investigators do not expect to find private 
well endangered by any TCE contamination. 

TCE (Tetracholoethyene) is an industrial degreaser that began 
showing up in the raw water at the city's water plant no. 2 in 
December of 1988. At that time the wells were closed. In March of 
1989 TCE levels had reached as high as 9.73 parts per billion In 
untreated water. The allowable level is 5 parts per billion 
according to government standards. In April of 1989 the city 
Installed S20,000 in scrubbing equipment bringing the TCE level in 
treated water to .5 parts per billion. The TCE came from two spills 
at the Carrier plant, locatedsouthof the well sites. The spills were 
of 2000 gallons in 1979 and 500 gallons in 1986. 

According to Barnett, because the city well Is so close to the 
Carrier site, and because it draws sucti a large amount of water, 
not much water escapes the area to ever enter private wells. 
Normally wells w ithin a one to three mile radius would be cfiecked, 
depending on the ground water flow. The closer wells will 
probably be checked first. If, as suspected, nothing is found In 
these, investigators would not cfieck the ones further away, since 
that would also rule out any contamination in those. 

Within the next two weeks B'A officials will meet with 
representatives from the city and Carrier to discuss getting-
informationout to the public. According to Barnett, a site, possibly 
the library, will be set up complete with docunnents acquired 
through the state investigation, and telephone numbers where 
more information can be acquired. Tftese w ould be available to the 
public to read and to copy. It is anticipated that this public access 
center would be set up within one to two months, no later. 

The public wells are routinely checked by the state and city to 
insure ttiat TCE levels are acceptable. 

1 

imui 



^feT Wtre^ 
$280,000 
Carrier Gift 
Pays Cost 

By Da i sy F o n t a i n e • 
A gift from Carrier Corp. of 

some $280,000 for rehabil i tat­
ing two w a t e r wel l s a t t h e 
town's Byhalia Rd. water t r ea t 
ment plant will allow the plan 
to be pu t back into service b; 
abou t Mar. 12, accord ing t 
Mayor H e r m a n W r i g h t Cox 
The gift is the result of a Mon 
day m e e t i n g which inc lude 
Cox, City Administrator Steve] 
S c h e r t e l , m e m b e r s of Col­
l ie rv i l le ' s e n g i n e e r i n g firm, 
Fisher, Phil l ips , and Arnold, 
and Carr ie r Corp. executives. 
The wells a re located behind 
the Carrier ptant and are cony 
taminated by trichloroehtylen< 
(TCE), spi l led t h e r e severa 
years ago. 

The wells were closed Feb. i 
after sampled water reached an\ 
all-time high level ofTCE. Thel 
petroleum-based cleaning agenti 
was found in the wells several \ 
yea r s ago. TCE spil ls have j 
been reported from the Carrier y 
plant near the two wells, the / 
latest in 1986. / 

Continued on Page 3 / 

A crowd gathered, including police and paramedics, when the 1988 Honda, driven by 15-year-old 
Jessie Whitten, crashed Into the white 1988 Toyota Corolla ov Elaine Walker, pushing her car Into a 
1981 Oldsmoblle driven by John Nelson on Main at Poplar. No one received major injuries. 

15-Year-Old Driver In Wreck 
Jess ie Whit ten, 15, of Col­

l i e rv i l l e , was c h a r g e d wi th 
Dpposi<ng traffic, driving with­
out a license, and making an 
improper r ight tu rn when he 
made too wide a right t um onto 
Main St. off of Poplar Feb. 15, 
and precipi ta ted a th ree-car 
pile up, according to Collierville 
Polio/ 

W h i t t e n , w e s t b o u n d on 
Poplar, h i t the car of Ela ine 

Walker, 23, of Cordova, which 
was stopped on Main in the left 
turn lane awaiting a change in 
the traffic s igna l ; and Mrs . 
Walker'iS car was pushed into 
the car, of John Nelson, 28, of 

Rossvi l le , which was in t h e 
right turn lane on Main, police 
said. 

Mrs . Walker h a d minor 
injuries to the left side of her 
head, police said. 

Houston Named President 
Of First Tennessee Bank 

Former Vice Mayor 
Found Unconscious 

.Randy Houston is the new 
pres ident of F i rs t Tennessee 
Bank, CoUierviUe. He fills a 
position that has been vacant 
since last fall. 

Houston joined First Ten­
nessee in 1972 and was a vice 
nrt;.sicJci)L in tho bank's finan-

"My wife. Ginger, and 1 are 
looking forward to g e t t i n g 
involved in th i s community," 
said Houston. "Collierville has 
a lot going on, and this is an 
exciting time to be here. People 
are the key to success in bank­
ing, and he re a t F i r s t ' ' 'en­
nessee, Collierville, we have a 
• ' . - . , . , 1 , \ , . , i i n t . i n . i a t c C r ^ U n . ^ 

• k 



arles K. Bassett, a pilot with Federal Express, 
orman's fourth grade class at Colllerville Ele-
id talked with the students about pilot equlp< 
s, and treated them to a film of the infamous 
' Air Force Thunderbirds. Fourth*grader Starry 
s student volunteer. 

4t-Down of Party 
[botie Madi- sphere. 

relations "^^^ incident came in the 
ibody, said same week that Juvenile Court 
eed to have officials released figures show-
on hand as ^"8 ' ^* ' students at German-
me showed town High School faced nore 
ivailable, in alcohol-related charges than 
rity guards, those at any other school in 

Shelby County. 
principal, . Several seniors, who wished 

i he had no to remain anonymous, said the 
ned at the party wasn't supposed to be 
out of hand. like that. They said underclass-
Drity is not ™en trying to show off caused 
•chool, and most of the chaos. Several of 

I do with the the seniors said they are wor-
Iso said he ried now about whether they 
Is from par- will be allowed to have a prom, 
heir anger And, they are worried about the 
r teenagers future reputation of German-

. „ HJoK S c h o o l . 

A temporary aeration tower 
to be installed first will be used 
to put the plant in opeation by 
Mar. 12. Schertel said the 
tower should be in the city by 
Monday. . 

•Two air stripping towers, 
measuring 30 feet in height by 
five feet in diameter, will be 
installed permanently and 
should be in operation by May.. 
The towers are described by 
Ben White, engineer for Fisher, 
Phillips, and Arnold, as the 
most effective, simplest and 
least costly prbcess for removal 
ofTCE. 

Cox said, "The town will not 
bear any of the cost. Carrier 
Corporation voluntarily 
approached us and offered to 
pay for all needed improve­
ments." 

White told The Herald that 
the taller aeration towers at the 
Byhalia plant will remove 98 
percent of the TCE in the 
water. He said both the Ten­
nessee Department of Health 
and Environment and Carrier 

"S^ I een Alcohdi 
Cases Reported 

Continued from Page 1 
lierville Middle School. He 
again attributes that low num­
ber to the fact that some of 
these people live outside Col­
lierville. 

Juvenile Court s tat is t ics 
showed Germantown High the 
county leader in alcohol viola­
tions with 122. 

Other leaders in order were: 
CBHS, 52; Kirby High School, 
27; Ridgeway High School, 26; 
Briarcrest High School 24; 
Millington Central and 
Raleigh-Egypt High, 21; MUS, 
19; Bolton High School 18; 
White Station High and Col-
legeyUniversity School, 17; 
Craigmont High, 16; Central 
High, 15; Kingsbury High 13; 
Bart le t t High and Overton 
High, 12. 

Germantown High had only 
23 drug violations. Memphis 
inner city schools were leaders 
in drugs. Humes was the lead­
er with 67 violations. 

Corp. would like to hav< 
wells operational becaus' 
TCE concentration wil 
drawn to that area and tre; 

The towers will return 
plant's production to 1.4 mi" 
gallons of water per day. 

"Tennessee Departmen 
Health and Enviroment is 1 
aware of the situation and 
agpreed to expedite approve 
the plans. While all work 
be completed by firms ur, 
contract to Carrier, the w 
will be inspected and apprc 
by the town's engineering fij 
Schertel said. 

The town is currently ope 
ing off three wells at die K 
St. plant, with a total capa 
of 4.17 million gallons per i 
James Mathis, director of F 
lie Utilities, says the wells h 
not been taxed so far. The ' 
tone peak for water output 
been 4.6 million gallons 
day, he said, and that was c 
ing a drought 

Mathis said, "Any water s 
ply can be cleaned to the pc 
that it is safe to drink and g 
tasting. With this enhancem 
to our system, we will be abli 
produce treated water wh 
far exceeds federal, state { 
local standards." 

The city will have a tota 
seven wells with a maxim 
flow of nine million gallons < 
day when the Prank Rd. pis 
with two wells, goes on line p 
manently. White said the pl; 
should be operative in Ju 
with temporary use expected 
early March. 

Mathis said he has had oi 
one legitimate complaint ab< 
low water pressure since t 
city's water production h 
been limited to the Main .' 
plant. He said two or thi 
other complaints in the non 
em sector of the town proved 
be partially closed meter vah 
at the homes. 

"We are more than ju 
happy with Carrier," said C( 
"We were in trouble, facing pt 
sible water shortages and i 
prospect of slower growth f 
our community. They are go 
corporate citizens." 
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Traces of solvent are discovered 
in Collierville's water supply 

i t 
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No tLtinted water 
reached customers 

By Clay Bai ley 
Staff Reporter 

Water tests conducted by Collierville and state 
health olficials have revealed traces of a solvent 
111 one ol the city's water sources, but apparently 
none ot the contaminated water has reached the 
owns water customers 

State health officials would not conlirm the con-
ainination by trichloroethylene, a solvent used in 
Iry clcaiiinKand the removal of grease, but a press 

cimtcrence on the subject is scheduled for to.day. 
[l>)WL'\er. Collierville officials confirmed la.st 

ni'^ht that TCE was found in two wells at the 
town s water well field near Byhalia Road when 

the tests were conducted last mijnth and last week. 
The contaminant affects one ul the wells and pos­
sibly a second. 

The contaminant was found in the "raw" water 
in the wells, said City .Administrator Jay John.son 
and Mayor Herman W. Cox, but the treatment pro­
cess apparently eliminated it. They were uncer­
tain how the solvent t̂ ot into the wells. 

"The treatment proce.ss includes lime, chlorine, 
fluoride and aeration." Johnson said. "It apparent­
ly is remo\'ing the contaminant." 

Town officials stressed there is no indication of 
TCE in the water system or in water distributed to 
the public after regular treatment processes. 

Cox and Johnson said one of the wells near By­
halia Road has been shut down except for testing 
purposes since the cit> learned of the problem. 
They said the city also has begun tests to try to find 
an adequate well in another area of the city. If the 

Please see COLLIERVILLE, Page A12 

A12 •• • • THE COMMERC lA l 

From Page A l 

Collierville 
town finds an adequate water supply, there could 
be an emergency meeting of the Board of .Alder­
men to fund the project, 

Collierville has two well fields that serve resi­
dents — the field near Byhalia Road, south of Pop­
lar, and one in the downtown area. The downtown 
water fields are the primary source of the town's 
water supply, but growth has pushed the system to 
the point where the Byhalia wells are operating 
much of the time. 

Testing on some private wells in the area will be­
gin today. Johnson said. 

Dr. Peter Czajka. director of the Southern Poi­
son Center and associate- professor ol clinical 
pharmacy at the University of Tennessee at Mem­
phis, said studies have indicated there is little nsk 
of TCE causing cancer. Although one study found 
t hat TCE caused cancer in laboratory mice, he said 

other studies, including one involving rats, found 
no cancer nsk. 

Dr Czajka >aid TCE. when diluted in large 
amounts of water, poses little threat of poisoning. 
Concentrated, n can produce symptoms including 
skin irritation, rasties. a flushing sensation on tt;c 
skin, headaches aiul nausea, he said. 

Shelby County health officials said yesterday 
they had received no official contact from anyone 
on the possibility of contaminants, Richard Swig­
gart, acting director of the Health Department, 
was concerned about the lack of information his 
office received on the sampling, 

"We would like to be involved in the investiga­
tion and identification of the problem in order to 
determine the extent of the contamination," Swig­
gart said late yesterday afternoon, 

"If there is to be any sampling of private wells in 
the community, n is our intent to participate and 
if that's impossible we will mount an investigation 
on our own." 
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1 P R O C E E D I N G S 

2 (April 30, 1992; 7:00 p.m.) 

3 MR. TAYLOR: First of all, I would 

4 like to welcome everybody to the Carrier meeting 

5 tonight. I know it takes away from your personal 

6 time to come to public meetings like this. We 

7 __appreciate you coming. I hope we can answer the 

8 questions that any of you may have tonight. 

9 My name is Harold Taylor. I am the Chief 

10 for the Tennessee/Kentucky Remedial Section of the 

11 EPA, Environmental Protection Agency, Region IV. 

12 Our offices are headquartered in Atlanta, 

13 Georgia. There are ten regions across the United 

14 States in the Environmental Protection Agency. 

15 Region IV is located in Atlanta. 

16 From the Atlanta office we control the 

17 eight southeastern states for the Environmental 

18 Protection Agency. We work in Alabama, Georgia, 

19 Mississippi, Florida, Kentucky, Tennessee, North 

20 Carolina and South Carolina. 

21 We are here tonight to talk about the 

22 Carrier National Priorities List Site. The way 

23 the meeting is going to be held tonight is -- we 

24 have an agenda. I hope everyone has gotten copies 

25 of the handouts up front. If you do, there is one 



1 of them that has got the agenda right up front. 

2 This will have the handouts that will be used 

3 later on to talk about the Remedial Investigation 

4 and the Feasibility Study that has been done on 

5 the Carrier Site. 

6 There is also a whole slew of additional 

7 Jiandouts,that tells you about the Superfund 

8 process, and a little bit about the contaminants 

9 at the Site and the proposed plan that we are here 

10 to discuss tonight, et cetera. So, please, if you 

11 have not, make yourself available to all of the 

12 copies that are up front. 

13 We have a court reporter here tonight, 

14 Darlene, and she is going to be taking down 

15 everything that we say so that we have a record of 

16 the meeting tonight. Like I said, we are going to 

17 run about an hour presentation, or hopefully less, 

18 if we can do it. Then we are going to turn the 

19 meeting over to questions and answers. I will 

2 0 moderate that. 

21 In order to get through in an hour, what 

22 I would ask everyone to do is to hold your 

23 questions until the end of the presentation and 

24 then we will stay here as long as is needed to 

25 answer your questions. With me here tonight, we 



1 have a number of people. I would just like to 

2 introduce a few of them. 

3 With the City, Steve Schertel, the City 

4 Administrator. Steve, I appreciate you coming. 

5 We met with the mayor earlier today, and Steve, to 

6 kind of go over what we are going to present 

7 tonight. . 

8 James Mathis, the City Director of the 

9 Public Works Department. 

10 Beth Brown. Beth is the Remedial Project 

11 Manager at the Environmental Protection Agency. 

12 She is the one that is responsible for the 

13 day-to-day activities of the Carrier Site for the 

14 Environmental Protection Agency. 

15 Suzanne Durham. Suzanne Durham is the 

16 Community Relations Coordinator. She works at the 

17 EPA, Region IV, with Beth and I. She is 

18 responsible for the community relations at this 

19 Site and other National Priorities List sites. 

20 Lee Thomas. Raise your hand. Lee is a 

21 hydrologist in the EPA's Water Division. He is 

22 here tonight to hopefully answer any of your 

23 questions about ground water. 

24 Glenn Adams. Glenn is a toxicologist, 

25 and he is also in the Water Division. He is here 



1 to answer any questions about the public water and 

2 health affects and those kinds of things. 

3 Pete Raack. Pete is an attorney. He is 

4 with our Office of Regional Counsel at the 

5 Environmental Protection Agency, Region IV. He is 

6 here if you have any questions regarding the law 

7 or the statute or matters of those sorts. 

8 Jordan English. There we are. Jordan is 

9 with the State of Tennessee. He is with the 

10 Division of Superfund. Hopefully, if you have any 

11 questions about the State's activities, Jordan can 

12 answer them. 

13 Ed O'Neal. Ed is with the State of 

14 Tennessee with the Drinking Water Division, so he 

15 is here to answer your questions that you might 

16 have about the State program in that regard. 

17 So I think we have got enough people here 

18 to answer the majority of your questions. If we 

19 can't, we will certainly take them down and get 

20 back with you. Again, to go over the agenda, we 

21 are just basically going to -- I am going to go 

22 over the Superfund process in general with you. 

23 Beth will go over the Site background and 

24 the Remedial Investigation that was conducted at 

25 the Carrier Site. Beth will also go over the 



1 results of the Feasibility Study and the EPA's 

2 recommended alternative. She will tell you a 

3 little bit about what we are proposing next for 

4 the Site. Then Suzanne Durham will talk about 

5 community relations at the Site. Then we will 

6 basically open it up for questions and answers. 

7 Let me explain just a little bit about 

8 Superfund and how it is funded. Congress, in 

9 1976, passed a law, the Resource Conservation and 

10 Recovery Act, to regulate hazardous wastes, as it 

11 is generated at plant sites. That, obviously, was 

12 only a regulation that covered hazardous waste as 

13 it was generated after 1976. Actually, the 

14 regulations to regulate hazardous wastes that were 

15 promulgated after that statute were only developed 

16 in 1980. 

17 But it left sort of a gap. There were no 

18 laws to cover dump sites of hazardous substances 

19 that were created before that statute was put in 

20 place. So in 1980 they passed the Comprehensive 

2 1 Environmental Response, Compensation and Liability 

22 Act, or what is commonly known as Superfund, to 

23 cover sites that were created before the 

24 legislation was put into effect to regulate 

25 hazardous wastes. 



1 It provides a broad federal authority to 

2 respond to known releases or potential releases of 

3 hazardous substances. The funds or the monies 

4 that run the program are generated from the 

5 chemical and petroleum industries. Again, a lot 

6 of the information about Superfund, in general, is 

7 J,n several of the handouts up front, so if you 

8 need more information, certainly, refer to them. 

9 The trust fund itself, which was put in 

10 effect to run the Superfund Program, in 1980, 

11 Congress passed the statute, and they funded it 

12 with one point six billion dollars, and that 

13 statute ran out actually in 1984. In 1986, they 

14 amended the trust fund and added another eight 

15 point six billion dollars. In 1990 they amended 

16 the fund yet again and added five point one 

17 billion dollars. That current funding lasts until 

18 19 94. 

19 Now, in addition, when this funding is --

20 let me explain a little bit. This fund was really 

21 meant to be a sort of self-perpetuating fund. The 

22 EPA or Congress recognized that there would be 

23 certain abandoned sites where there were no known 

24 potential responsible parties, where the 

25 government would have to go out and actually spend 
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1 federal dollars. 

2 They also realized there would be a lot 

3 of sites where there were potential responsible 

4 parties, where we could recoup monies that were 

5 spent and actually go back into the fund. So 

6 every year we actually spend money, but we recoup 

7 ^ lot. 

8 Right now, we are running about seventy 

9 percent of our sites nationwide are going what we 

10 call potential responsible party lead, where the 

11 potential responsible parties; the generators, the 

12 transporters, the owners, the operators of the 

13 site, are actually paying for the cleanup, and not 

14 the federal government. 

15 The Superfund strategy is, basically, 

16 control of immediate threats first to clean up the 

17 worst long-term contamination problems first, to 

18 emphasize enforcement, to seek new technologies, 

19 and to improve the efficiency of program 

20 operations, and to welcome the community's input 

21 all through the process. 

22 As I started this speech out with, in 

23 1976 hazardous substances or hazardous wastes were 

24 not regulated at all in this country, by any 

25 specific statute. So here we are in 1992, the 



1 technologies that we have are developing along 

2 with the regulations. In fact, they are 

3 developing a little bit behind. So it is 

4 basically a new technology. 

5 Again, to respond to all of those 

6 releases, there are basically two main authorities 

7 in the Superfund Program. The first is the 

8 removal authority. That gives the EPA the 

9 authority to respond to immediate health threats; 

10 drums that are out leaking in a field that kids 

11 can be exposed to. 

12 The other authority is what we are here 

13 to talk about tonight. That is our remedial 

14 authority, which gives us the authority to respond 

15 to long-term, potential threats or the threats 

16 that don't cause any immediate human health 

17 problems or environmental problems, but if left 

18 unattended would in the future. 

19 Again, removal actions may include 

20 building fences, removing drums, providing 

21 alternate water supplies, and relocating residents 

22 that are affected by a site. Nationwide, the 

23 Agency has conducted over two thousand removals to 

24 date, and over four hundred in Region IV. 

25 The Remedial Action that we are here to 
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1 talk about tonight has two main phases. One is 

2 the Remedial Investigation and Feasibility Study, 

3 which we are here to present tonight, essentially, 

4 where we go out and find an extent of a problem 

5 site and then a Feasibility Study is to basically 

6 determine what technologies are appropriate for 

7 that type release. 

8 The Remedial Design or Remedial Action is 

9 the second major phase of the Superfund Program. 

10 That's where we will be a little bit later in the 

11 program, at the Carrier Site. That is where you 

12 basically go out and design the remedy for the 

13 site, and then Remedial Action is where you 

14 actually implement that remedy. 

15 The EPA learns about hazardous waste 

16 sites from a number of avenues. Obviously, 

17 through reports of generators, haulers, 

18 transporters, citizens' complaints, routine 

19 inspections that the Agency goes out on, et 

20 cetera. Occasionally, the mayors of towns tell us 

21 about releases of hazardous substances. I notice 

22 that the Mayor snuck in there in the back. They 

23 occasionally let us know about sites. 

24 Preliminary assessment is basically the 

25 first phase of site identification. Jordan 
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1 English, for example, gets involved in a lot of 

2 these where someone will call in and complain 

3 about a site and give the EPA information about a 

4 site, and we will go out and basically do a kind 

5 of a windshield, walkover inspection to see if 

6 there is a problem or there is not a problem. 

7 Nationwide, we have done over thirty 

8 thousand preliminary assessments of uncontrolled 

9 hazardous waste sites. Of those, about nineteen 

10 thousand required no further action, and in the 

11 remaining eleven thousand it required site 

12 inspections. 

13 Site inspection is basically the second 

14 phase of a site identification, where you go out 

15 and actually collect samples, evaluate 

16 environmental data; soil, air, water, whatever the 

17 particular media is, to see if further action is 

18 warranted. After the site investigation, the site 

19 will be considered for the National Priorities 

20 List. 

21 To go on the National Priorities List, 

22 every site is ranked using a hazardous ranking 

23 system, which is a little hard to explain, but it 

24 is basically a system where you give points to a 

25 site based upon the hazards that are posed to the 
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1 health, the public health and environment. It is 

2 a numerical system where it allows the EPA to rank 

3 sites and hopefully work on the worse sites 

4' first. 

5 Every site that goes on the National 

6 Priorities List has to exceed a score of 

7 twenty-eight point five to go on the National 

8 Priorities List. Again, this is the slide that 

9 more or less explains what the hazardous ranking 

10 system is. Again, it is a numerical system where 

11 sites are ranked on releases to groundwater, 

12 surface water, and air. Those scores are put 

13 together. A lot of what impacts is the number of 

14 people that are living around the site, the number 

15 of residents that may be exposed to that 

16 particular release, and any sensitive 

17 environmental habitats. 

18 Again, the National Priorities List is a 

19 list of the nation's highest priority list sites. 

20 We update it on an annual basis. Currently, there 

21 are a little over twelve hundred sites on the 

22 National Priorities List. We are adding, 

23 nationwide, about one hundred sites a year. 

24 In Region IV, the eight southeastern 

25 states currently have one hundred and sixty-three 
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1 National Priorities List sites. One of the things 

2 that is important about the National Priorities 

3 List is only the sites that are final on the 

4 National Priorities List are eligible for funding 

5 out of the federal program. 

6 This is just a little rundown to tell you 

7 what we are doing nationwide. There is 

8 approximately twelve hundred sites. Sixty-three 

9 have all the cleanup actions completed. Two 

10 hundred and seventy-two have the cleanup work 

11 underway. One hundred and fifty are currently in 

12 Remedial Design. One hundred and fourteen have 

13 the remedies selected. 

14 Five hundred and four have the 

15 investigations underway, and one hundred and 

16 thirty-three have been evaluated for immediate 

17 threats, and removal actions, if appropriate, have 

18 been taken. Just for reference, on the Carrier 

19 Site, we are about here in the middle. We are at 

20 the remedy selection stage. 

21 Another question that frequently comes up 

22 is how long does it take to run a site through the 

23 National Priorities List, and the system, how much 

24 does it typically cost to remediate the site. 

25 From the time the site is discovered to the time 
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1 it takes to get on the National Priorities List 

2 and actually begin the cleanup is running around 

3 seven to ten years. 

4 The average cost of the National 

5 Priorities List sites nationwide is around 

6 twenty-six million. The investigations are taking 

7 approximately two years to complete. Those 

8 investigations are costing approximately one 

9 million dollars to complete. The Remedial Designs 

10 are taking a year to a year-and-a-half, and they 

11 are running about one million dollars to 

12 complete. 

13 I just want to sort of show everybody 

14 where the National Priorities List sites are in 

15 Tennessee. These dots are where we have sites. 

16 You can see we have four or five right in this 

17 corner of the State. I will run down what those 

18 sites are. Naturally, we have the Carrier Site, 

19 here in Collierville. 

20 We have the Gallaway Pit Site, which is 

21 in Gallaway. We have the Arlington Blending Site, 

22 which is in Arlington, also in Shelby County. We 

23 have the Velsicol Hardeman Site, which is in 

24 Hardeman County, but the waste was generated here 

25 in Memphis. Over in Jackson there is the American 



15 

1 Creosote Site. So there are several sites in this 

2 vicinity. 

3 After you get out of this area, they sort 

4 of scatter across the State. There are actually 

5 fourteen sites in Tennessee. Twelve are private, 

6 and two are federal sites. 

7 All right. Now I will turn it over to 

8 Ms. Brown. 

9 MS. BROWN: As Harold said, my name 

10 is Beth Brown. I have been the Remedial Project 

11 Manager for the Carrier Air Conditioning Site for 

12 the past three years, during the time we have been 

13 conducting the Remedial Investigation and 

14 Feasibility Study. 

15 The information that I am about to 

16 provide is only a summary of the past two years 

17 that we have been conducting the RI phase, or the 

18 Remedial Investigation and Feasibility Study. If 

19 you want more information, more details, you can 

20 find that information in the Administrative Record 

21 that is located right here in the library. 

22 As most of you are aware, the Carrier 

23 Site is located at the intersection of Byhalia 

24 Road and Poplar Avenue. To give you some 

25 background on the Carrier Site, Carrier has been 



16 

1 manufacturing air conditioning since about 1971. 

2 Trichloroethylene, commonly referred to as TCE, 

3 was used, until recently, primarily as a solvent 

4 to clean and degrease the manufacturing parts 

5 necessary to manufacture the air conditioners. 

6 Two releases of TCE have occurred near 

7 the manufacturing plant building in 1979 and 

8 1985. In addition, a waste water lagoon, operated 

9 from about 1972 to 1979, apparently accepted waste 

10 that was inadvertently contaminated with TCE and 

11 zinc. 

12 Removal actions were conducted at both 

13 the former lagoon and also at both the near-plant 

14 spills. Since 1985, groundwater monitoring wells 

15 were installed under the oversight of the 

16 Tennessee Department of Environment and 

17 Conservation. 

18 In 1986, as part of the routine 

19 monitoring, one of the extraction wells, located 

20 at the Town of Collierville's Water Plant 2, which 

21 is located on the northwest corner of Carrier's 

22 property, was found to be contaminated with low 

23 levels of TCE. Operation of that plant has 

24 continued under frequent monitoring and still, to 

25 this day, does. 



17 

1 In 1987 and 1988, Carrier conducted a 

2 site investigation under an agreement with TDEC, 

3 and found that the Site's soils and groundwater 

4 were contaminated. The Carrier Site was proposed 

5 on EPA's NPL in 1988 and became final in 1990. In 

6 1990, due to the routine monitoring, it was 

7 noticed that TCE was continuing to increase, but 

8 still below the maximum contaminate levels. As 

9 precautionary measures, air strippers were 

10 installed to assure that removal of TCE would 

11 occur. 

12 The EPA conducted an RI at the Site from 

13 1990 to 1992, primarily to determine the nature 

14 and extent of contamination, and also to assess 

15 the risk to human health and the environment. 

16 To give you an idea of the work that was 

17 performed under the Remedial Investigation, as you 

18 can see, we have done quite a bit of work; 

19 thirty-seven groundwater monitoring wells, 

20 eighty-seven surface, and eighty-seven subsurface 

21 soil samples, five surface water samples, and five 

22 sediment samples. As part of our routine 

23 operations during the RI, air monitoring was 

24 conducted at all times. 

25 Well, that is a little hard to see on the 
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1 overhead, but if you look at your handout, I 

2 believe the first one is spil borings. This is 

3 just to give you an idea of where the soil boring 

4 samples were taken. The next one, that is just as 

5 hard to read, is the monitoring well location map 

6 per monitoring wells that were installed on the 

7 property. 

8 The next figure is for off-site property 

9 wells, which you can probably read a little 

10 better. In addition to the off-site property 

11 wells that were installed. En Safe, under 

12 Carrier's supervision, also monitored Water Plant 

13 Number 1, and also monitored two or three other 

14 background wells. In addition to that, fifteen 

15 samples were taken from private wells. 

16 What our investigation revealed was that 

17 the contamination was primarily TCE, and was found 

18 in both the shallow and deep aquifers at levels 

19 above the MCLs. Soil contamination was found in 

20 the 1979 and 1985 spill areas and the lagoon 

21 area. 

22 At this time, Harold, if you could put up 

23 the map of the Memphis Sands, if you can find it. 

24 It is in your handout, as well. 

25 What we found was contamination migrates 
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1 from soils. This is the lagoon area, and this 

2 being the plant area, and migrates from the soils 

3 to the shallow aquifer, and primarily flows in 

4 this direction to the area, and this is the clay 

5 formation, and migrates along the top of the clay 

6 to the area where the clay is absent, and then 

7 flows to the Memphis Sands in this direction. 

8 We also took surface water and sediment 

9 samples, and we found no TCE contamination or any 

10 other site-related contamination. During the RI, 

11 no air releases of TCE occurred except when we 

12 were using evasive activities; putting in 

13 monitoring wells, or soil borings. 

14 The contaminates of concern in the Site 

15 soils and the groundwater, as you can see, we have 

16 seven; TCE, DCA, DCE, PCE, vinyl chloride, lead 

17 and zinc. Of those contaminates, the ones that we 

18 are primarily concerned with, and that are driving 

19 us to take action at the Site, are lead and zinc. 

20 Also, it is -- I am sorry. It is TCE and 

21 lead. As part of the RI, we conducted a 

22 Treatability Study at the former lagoon, which was 

23 soil vapor extraction, and it has been effective 

24 in removing TCE and its natural degradation 

25 products, being DCE. 



20 

1 As you can see, this is the map showing 

2 the primary soil contaminated areas at the lagoon 

3 area and the 1979 and 1985 spill area. 

4 What we concluded from the RI was, one, 

5 that we needed to prevent ingestion of the 

6 groundwater that was contaminated at or above the 

7 MCLs. We also wanted to prevent further 

8 contamination of the Memphis Sands, being the 

9 soils migrating, or the shallow groundwater that 

10 is migrating to the Memphis Sands. 

11 We also want to restore the Memphis sands 

12 aquifer to drinking water conditions, and also 

13 previent migration of contaminated soils that would 

14 cause the Memphis Sands to exceed MCLs. 

15 The next step in the process was to 

16 conduct a Feasibility Study. That was conducted 

17 in the Spring of 1992 to develop and evaluate 

18 cleanup alternatives for the Site. We identified 

19 six possible alternatives, and evaluated using 

20 eight of the nine evaluation criteria. The ninth 

21 criterion, community acceptance, will be evaluated 

22 during the public comment period. 

23 Technologies we considered for 

24 groundwater treatment were ultraviolet 

25 light-enhanced oxidation. This technology 
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1 converts contaminants using a chemical reaction 

2 with ultraviolet light to convert contaminants to 

3 a less toxic form. 

4 Also considered for groundwater treatment 

5 is air stripping. This is a technology that 

6 involves contaminated water entering a packed 

7 tower, flowing downward, and the air flow is 

8 upward, volatilizing contaminants from the air. 

9 The treated water then exits the tower and is 

10 either discharged to streams, municipal water 

11 supplies, or publicly owned treatment works. The 

12 air either exits the tower and is treated further, 

13 or it is released to the air with no treatment. 

14 For soil treatment we considered soil 

15 vapor extraction. This technology applies a 

16 vacuum stress to soils. The contaminated air 

17 exits the surface or is treated further. 

18 LTTD was also considered. This uses a 

19 low temperature to volatilize contaminants from 

20 the soils, and the volatilized contaminants are 

21 treated by an off-gas system, and the solids are 

22 then destroyed in an afterburner or collected by a 

23 physical treatment process. 

24 For air treatment, we considered carbon 

25 adsorption, thermal treatment, and ultraviolet 
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1 photolysis. Carbon adsorption, in this system, 

2 vapors are passed through a chamber that contains 

3 carbon. Organic contaminants attach themselves to 

4 the carbon. 

5 In thermal treatment, the contaminants 

6 are heated to such a state that there is complete 

7 destruction. In ultraviolet photolysis, it is the 

8 same as in ultraviolet light-enhanced oxidation. 

9 It uses a different chemical reaction, and can be 

10 used for air treatment. 

11 The disposal actions that we considered 

12 are groundwater discharge and hazardous waste 

13 disposal. Groundwater can be discharged after 

14 treatment to the public water supply, to surface 

15 water, the POTW, which is a publicly owned 

16 treatment works, or reinjected into the Memphis 

17 Sands. 

18 Hazardous waste disposal, from the 

19 contaminated groundwater that is treated, when you 

20 use carbon, your carbon becomes contaminated, and 

21 you can either regenerate it or send it off-site 

22 for regeneration or possibly landfill. The soils 

23 that were being treated in the LTTD will not be 

24 remediated in place but removed and either after 

25 treatment placed back on site or shipped off-site 
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1 for disposal. 

2 Using these technologies, we put together 

3 six possible alternatives. The first alternative 

4 that we are required by CERCLA to evaluate is if 

5 no action is taken. In this case no action also 

6 considered routine monitoring. The cost for this 

7 alternative was approximately one point four to 

8 two point two million. 

9 In Alternative 2,-the North Remediation 

10 System is a Treatability Study that I referred to 

11 earlier that uses soil vapor extraction at the 

12 area of the former lagoon. Also considered for 

13 groundwater containment and treatment at Water 

14 Plant 2 is the continued operation of the City's 

15 well filled with air stripping. 

16 Alternative 3 is the same as Alternative 

17 2, but also contains soil vapor extraction in the 

18 main plant area. The cost for Alternative 2 is 

19 about three to four million. The cost for 

20 Alternative 3 is approximately five point seven to 

21 seven point five million. 

22 Alternative 4 includes everything that 

23 was included in Alternative 3, but also includes 

24 supplemental wells for additional groundwater 

25 containment and also to try and capture 
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1 contamination from the shallow aquifer as it 

2 enters the Memphis Sands. We considered for 

3 treatment of groundwater at the supplemental wells 

4 air stripping or ultraviolet oxidation. 

5 Alternative 5 is the same as Alternative 

6 3, except that in the area of the plant area, 

7 where it is contaminated, we will apply excavation 

8 to approximately fifteen feet, and at depths below 

9 fifteen feet use soil vapor extraction. 

10 Alternative 6 is the same as Alternative 

11 4, in that it provides for additional groundwater 

12 containment, and it also applies plant area soil 

13 excavation and LTTD. I am sorry. The cost for --

14 I don't believe I gave them for 5, either. The 

15 cost for 5 is approximately six point one to eight 

16 point four million, and for Alternative 6A, nine 

17 point eight to fourteen point five. For 6B, which 

18 is ultraviolet oxidation, ten to fourteen point 

19 nine million. 

20 The EPA is recommending Alternative 4A, 

21 the North Remediation System, SVE at the main 

22 plant area, groundwater containment and treatment 

23 at Water Plant 2, and with supplemental wells, 

24 utilizing air stripping. This alternative will 

25 also include the placement of institutional 
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1 controls on land and water use on the Site, and on 

2 the water use in the general area. 

3 At this time I would like to explain the 

4 institutional controls that we are considering, 

5 and that would be for the shallow aquifer. The 

6 shallow aquifer was not considered a primary 

7 pathway of concern. The reason we are concerned 

8 with the pathway is that it does provide a conduit 

9 for contamination in the Memphis Sands. 

10 This is primarily an on-site problem. 

11 The shallow aquifer does have contamination just 

12 off-site. This county has a Water Quality Control 

13 Board that basically reviews any applications for 

14 the installation of monitoring wells. 

15 At this point we feel that that may be 

16 adequate and no deed restrictions will be 

17 necessary. Also included in this alternative is 

18 periodic monitoring to assess the effectiveness of 

19 the remedy for at least the next thirty years. 

20 The treated water from the extraction 

21 wells will either be; utilized in the municipal 

22 water supply, which at this time we feel is the 

23 best alternative; or discharged to a local water 

24 supply; discharged to surface water; or reinjected 

25 into the Memphis Sands. 
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1 Due to the technologies that we have 

2 considered; air stripping, and soil vapor 

3 extraction, it will be necessary to meet any air 

4 quality standards using off-gas systems, such as 

5 carbon adsorption, a fume incinerator, or 

6 ultraviolet photolysis. 

7 Again, we will meet any administrative 

8 requirements for the air emission limitations, the 

9 water quality discharge, any reinjection 

10 requirements and/or approval for the off-site 

11 disposal of hazardous waste, those of which will 

12 be determined during the Remedial Design. 

13 This is an example of soil vapor 

14 extraction that is considered for Alternative 4A. 

15 Basically, you can see that the extraction wells 

16 are located in the soils and vacuum out or 

17 volatilize contaminants from the soils and are 

18 forced into the vapor-liquid separator and vacuum 

19 pump, and is either treated further or is released 

20 to the air. 

21 An example of air stripping is water is 

22 forced down through the column. Air blows the 

23 water and volatilizes the contaminants. The water 

24 is released at the bottom of the tower, and the 

25 air is released through the top of the tower. 
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1 either for further treatment or is just released. 

2 The EPA prefers this alternative for the 

3 following reasons: It is protective of human 

4 health and the environment. It does provide 

5 reliable protection over time, with minimal risk. 

6 It ensures contamination does not migrate 

7 off-site, and will minimize further contamination 

8 of the Memphis Sands. 

9 It does utilize a permanent solution. 

10 Its uses are proven and widely available 

11 technologies. It does reduce toxicity, mobility, 

12 and volume of the contaminated soil and 

13 groundwater, and it is cost effective. Lastly, it 

14 satisfies the EPA's preference for treatment as a 

15 principal element. 

16 * Where do we go from here. The next 

17 step. The public comment period began on April 

18 21st, and will end on May 21st, unless an 

19 extension is requested for another thirty days. 

20 During the next few months the EPA will respond to 

21 the comments received and the responses will be 

22 summarized in a document called the Responsiveness 

2 3 Summary. 

24 The EPA's final choice will be documented 

25 in the Record of Decision, and is anticipated to 
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1 be issued in August of 1992. The ROD, which , 

2 includes the Responsiveness Summary, will become 

3 part of the Administrative Record, which is 

4 located here in the library. 

5 After the Record of Decision is signed, 

6 and the Remedial Design and the Remedial Action, 

7 we will begin negotiating with Carrier Air 

8 Conditioning, and those should be completed by 

9 November of 1993. We anticipate to begin the 

10 Remedial Action in November of 1993. We estimate 

11 the time to remediate the soils will be three to 

12 five years, and the time required to remediate the 

13 ground water will be less than thirty years. 

14 Also, in your handout we have also put my 

15 name, Suzanne's, and Jordan English, if you have 

16 any questions. At this time I will turn it over 

17 to Suzanne. 

18 MS. DURHAM: Good evening. My name 

19 is Suzanne Durham. I am just going to reiterate 

20 some of the things that Beth and Harold have 

21 already told you. We are here tonight to explain 

22 our long-term Remedial Investigation, and to offer 

23 a proposal for cleanup of the Carrier Air 

24 Conditioning Site. 

25 Choosing the final response action is 
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1 probably the most important decision ever made in 

2 the Superfund Site, and when we get to this point 

3 in the process, we strongly encourage the citizens 

4 who are most effected by the Site to be a part of 

5 that decision-making process. 

6 We have recently issued the Proposed Plan 

7 Fact Sheet, which summarizes the findings of our 

8 Remedial Investigation and Feasibility Study. We 

9 also sent the Administrative Record to the 

10 library, to the information repository here in 

11 this library. I hope that you have all had a 

12 chance to study that Proposed Plan Fact Sheet and 

13 to look at the Administrative Record. If you have 

14 not had an opportunity yet, please do so. Ask us 

15 questions tonight about our presentation, and then 

16 submit your written comments to the Agency. 

17 The comment period began April 21, and 

18 extends through May 21, 1992. We can grant an 

19 extension if you need additional time to prepare 

20 your comments. After the comment period ends, the 

21 EPA will prepare a document called the 

22 Responsiveness Summary, which will summarize your 

23 comments and our responses to your comments. 

24 After that document has been prepared, 

25 our regional administrator will sign the Record of 
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1 Decision, and both of those documents will be 

2 available to the public in the Administrative 

3 Record here in the library. We will issue a 

4 notice in your local newspaper letting you know 

5 what our final decision is. 

6 An excellent opportunity for community 

7 ..involvement is through our Technical Assistance 

8 Grant, or the TAG Program. Congress recognized 

9 that our documents are quite lengthy and highly 

10 technical in nature. We can now offer a grant in 

11 the amount of fifty thousand dollars to a 

12 community group who is interested in hiring your 

13 own technical advisor to interpret the data that 

14 we generate. There is a fact sheet on the 

15 registration table if anybody is interested in 

16 that. 

17 In summary, the goal of the Community 

18 Relations Program is to keep you informed and 

19 involved about complex decisions which will affect 

20 you here in the community. Beth and I are your 

21 two main contacts at the EPA. You have our names, 

22 addresses, and phone numbers in your fact sheets. 

23 Don't hesitate to call either one of us at any 

2 4 time. 

25 Now I think we are going to go right on 
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1 into the question and answer period. 

2 MR. TAYLOR: All right. Again, I 

3 will leave this on, because we might need it. We 

4 are going to be here until hopefully we answer 

5 your questions or at least know what they are so 

6 that we can get back with you. 

7 Since we do have a court reporter here 

8 tonight, and we are trying to get a record of the 

9 meeting, what I am going to do is ask you to 

10 stand, or at least project your question enough so 

11 everyone can hear and so she can get a good record 

12 of it. 

13 Also, I would ask you to state your name, 

14 and if you have a name that is difficult to spell, 

15 I would ask you to spell your last name the first 

16 time you ask a question, so we know who asked the 

17 question. 

18 If you direct your question to me, then I 

19 will try to address it, and if I can't, I will get 

20 some of my cohorts here to pipe in and finish it 

21 up. So do we have any questions? 

22 Yes, ma'am, in the back. Your name, 

23 please. 

24 MS. JOHNSTON: Melanie Johnston. 

2 5 MR. TAYLOR: Go ahead. 
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1 MS. JOHNSTON: I would just like to 

2 know if trichloroethylene is still being used at 

3 the Site. 

4 MR. TAYLOR: No, ma'am. It has been 

5 discontinued in the manufacturing process. 

6 MS. JOHNSTON: Oh, it has. Great. 

7 ^ MR. TAYLOR: Yes, ma'am? 

8 MS. FONTAINE: Daisy Fontaine, from 

9 the Collierville Herald. My question addresses 

10 the toxicity of any remaining substances in the 

11 Collierville system. 

12 MR. TAYLOR: Okay. I will probably 

13 let Glenn Adams handle that a little bit. Right 

14 now, you know, it -- let me see if I can explain 

15 it. Let me just get the slide right here. 

16 MR. JORDAN: Could you repeat the 

17 question? 

18 MR. TAYLOR: Okay. Yes. Go ahead. 

19 MS. FONTAINE: I just asked a 

20 general question on the toxicity remaining in the 

21 aquifers, for both the shallow and the Memphis 

22 Sands, and if anything is continuing to go in the 

23 Memphis Sands. That would have been a better 

24 question. 

25 MR. TAYLOR: If you can see, we 
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1 have -- this is the manufacturing plant. This, 

2 which is, again, hard to see. This is the City of 

3 Collierville well. These are the two main areas 

4 that releases have occurred. Those releases have 

5 occurred, you know, back years ago, in 1979 and 

6 1985, I believe. 

7 Our sampling, on the surface of the Site, 

8 we really didn't find any surface soils of any 

9 concern. On the sampling in the creek, we didn't 

10 find any surface water or sediment of concern. 

11 The concern really is as the contaminants flow 

12 along this shallow aquifer and then are released 

13 to the Memphis Sands and then flow back towards 

14 this withdraw well. As they do, of course, the 

15 contaminants that are fairly high in concentration 

16 here get diluted, and as they move here they 

17 become lesser and lesser concentrations. 

18 Then when they are pumped to this well, 

19 those contaminants are stripped off using the air 

20 stripping, and the public water supply itself is 

21 currently okay, safe, not contaminated with TCE. 

22 So the real threat that we are addressing with the 

23 Remedial Action would be if this well would no 

24 longer have the air stripper or if someone were to 

25 stick a well in here and start using this water. 
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1 So we are really addressing not really a 

2 current threat so much as we are a potential 

3 future threat. 

4 Glenn, do you have anything to add to 

5 that? 

6 MR. ADAMS: I think Harold has 

7 probably answered your question, but what we 

8 did -- you will have to excuse my voice. I am 

9 trying to get over some sinus problems. 

10 As we looked at, as Harold said, the 

11 shallow soils, where most of these chemicals are 

12 very mobile in the soils, so they don't stay 

13' around the top very long. They leach with the 

14 rainwater down into the groundwater. We looked at 

15 the soils. 

16 We looked at the current exposures to the 

17 workers on the Site, and future exposures, of 

18 course, to workers, and if some day these 

19 buildings were to be gone, if someone would build 

20 a residence on that. The soils came out to be 

21 negligible and in the risk area. The groundwater 

22 is the significant problem here. 

23 The reason why we want to do something 

24 with the soils is because of the contaminating 

25 groundwater. Not from the risk of humans being 
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1 exposed to the soils. The groundwater does 

2 present an unacceptable risk for future use. 

3 Right now there is no current risk to the 

4 groundwater on that side of the Site. The only 

5 current risk is with this municipal well, which 

6 with the air stripper, everything is below the 

7 detection limit. In other words, we cannot detect 

8 any chemicals in the water that is going into the 

9 system. 

10 MR. TAYLOR: Yes, sir? Did you have 

11 a question? 

12 MR. LACHAPELLE: My name is Norman 

13 Lachapelle, L-A-C-H-A-P-E-L-L-E. I just want a 

14 further clarification on your clay bearing 

15 formation, your Jackson Clay. Is that a pretty 

16 good, prominent layer of clay for the Site? 

17 MR. TAYLOR: I may ask Lee Thomas, 

18 our hydrologist, to sort of describe the clay. I 

19 think this is a pretty good depiction of the clay 

20 underneath the Site. 

21 MR. LACHAPELLE: Okay. I am hearing 

22 that you have not found any TCE contamination in 

23 the groundwater as of now. 

24 MR. TAYLOR: No, sir. There is TCE 

25 in the groundwater right now. 
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1 MR. LACHAPELLE: How far down? 

2 MR. TAYLOR: What is this depth? I 

3 may get Lee to sort of help me here. 

4 MS. BROWN: I think it is about 

5 sixty or seventy feet. 

6 MR. TAYLOR: Sixty or seventy feet. 

7 ^ MR. THOMAS: Sixty or seventy feet, 

8 yes. Do you want me to take over? 

9 MR. TAYLOR: Yes. Go ahead. 

10 MR. THOMAS: Basically, what has 

11 happened, as Harold has pointed out, the 

12 contamination from the soils has moved down. It 

13 has hit the top of the clay, and then it moves 

14 along the top of the clay to the place where the 

15 clay pinches out, and at that point then it enters 

16 the drinking water aquifer, which is the Memphis 

17 Sands. 

18 MR. LACHAPELLE: It has not done 

19 this yet? 

20 MR. THOMAS: There is some 

21 contamination. 

2 2 MR. LACHAPELLE: I hear yes, and I 

23 hear no. 

2 4 MR. THOMAS: There is some 

25 contamination right at the very top portion of the 
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1 Memphis Sands. That is correct. We do have one 

2 deep well that goes down in the Memphis Sands 

3 where we do have some contamination that has moved 

4 off the top of the clay. So the clay is not a 

5 confining zone. It is continuous across the 

6 Site. It does pinch out. 

7 That is one of the things that we are 

8 concerned about, and the reason why we are going 

9 to have additional extraction wells to prevent 

10 additional contamination from moving off the clay 

11 and endangering the Memphis Sands. Also, to clean 

12 up the contamination that is already in the 

13 Memphis Sands. 

14 So that the issue about the contamination 

15 of the drinking water aquifer, the future 

16 contamination, as well as the existing . 

17 contamination, will be addressed with a selected 

18 alternative. 

19 MR. LACHAPELLE: SO the Memphis 

20 Sands are about three hundred feet? 

21 MR. THOMAS; Right, but the 

22 contaminations in the Memphis Sands is just where 

23 it has flowed off the edge of the clay layer and 

24 into the upper portions of the Memphis Sands. 

2 5 MR. LACHAPELLE: Okay. Thank you. 
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1 MR. TAYLOR: I think perhaps the 

2 confusion was we are saying that once this water 

3 is pumped up and treated and distributed to the 

4 public water supply, there is no TCE in the water 

5 at that point. 

6 MR. LACHAPELLE: My major concern is 

7 the TCE getting in contact with our Memphis 

8 aquifer. That is the major concern. 

9 MR. TAYLOR: That is what this 

10 remedy is going to address, yes, sir. 

11 MR. LACHAPELLE: Thank you. 

12 MR. TAYLOR: We traveled all the way 

13 from Atlanta to come here, so surely there is more 

14 than just a couple of questions. Yes, sir? 

15 MR. YEGANEH: My name is John 

16 Yeganeh. That is, Y-E-G-A-N-E-H. I would like to 

17 know the difference between Option 4A and Option 

18 4B, and why do you then choose 4B, or why do you 

19 choose 4A against 4B. 

20 I also have a second question. You are 

21 mentioning here that you will adopt some air 

22 pollution control, like an incinerator or carbon 

23 adsorption. If your monitoring shows that you are 

24 over the standards, the Air Quality Standards, are 

25 you meaning the National Ambient Air Quality 



39 

1 Standards, or what do you mean by Air Quality 

2 standards here? 

3 MR. TAYLOR: Well, we will have to 

4 meet -- to answer your last question, we will have 

5 to meet whatever standards apply to the Site. 

6 Under Superfund, we won't necessarily have to get 

7 a permit. Taut we will have to meet the 

8 administrative --

9 MR. YEGANEH: What is the standard, 

10 is what I am asking here. What is the standard 

11 you are mentioning here? 

12 MR. TAYLOR: Well, are you in the 

13 Air Program? 

14 MR. YEGANEH: I am in the Air 

15 Program, yes, sir. 

16 MR. TAYLOR: What standards would 

17 apply to the plant or to any site, any rules of --

18 MR. YEGANEH: There is some National 

19 Ambient Air Quality Standards for the ozone, which 

20 TCE can affect the ozone. Are you talking about 

21 the ozone National Ambient Air Quality Standard 

22 here? That is what I would like to know. 

23 MS. BROWN: This is a non attainment 

24 area for ozone. 

2 5 MR. YEGANEH: That's true. 
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1 MS. BROWN: We will meet those 

2 requirements. 

3 MR. YEGANEH: So you are not saying 

4 that you are going to have a carbon adsorption or 

5 or fume incineration right now. You are waiting 

6 to see if you exceed the standards? 

7 MS. BROWN: We don't know right now. 

8 At this point in time, with the current systems in 

9 place, the soil vapor extraction at the lagoon 

10 area, and the air stripper, right now the 

11 monitoring indicates we have no emissions over 

12 those, standards. 

13 Now, when we put in the rest of our 

14 systems, we have not done the designs yet. The 

15 designs will give us the information we need to 

16 know about what type of system we need on there. 

17 We will design to meet those standards. 

18 MR. YEGANEH: Okay. 

19 MR. TAYLOR: Those questions will be 

20 answered in the Remedial Design. 

21 MR. YEGANEH: Could you answer my 

22 first question, which was the difference between 

23 Option 4A and 4B, and why did you choose 4A. 

24 MS. BROWN: I would be glad to. 

25 Basically, we chose 4A over 4B because air 
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1 stripping is a more proven technology. There are 

2 associated problems with UV oxidation in that you 

3 have bulb burnout, bulb replacement. The 

4 monitoring is much -- you have to maintain 

5 monitoring much more stringently than you do with 

6 the air stripping. 

7 MR. TAYLOR: Plus, you know, because 

8 this is going to be a pump and treat system, we 

9 may be false pumping. We may be doing a lot of 

10 things to refine the system. With the UV lights, 

11 it is more adaptable, in my opinion, anyway, to a 

12 constant flow type process where you know 

13 day-to-day what your flow in and flow out is going 

14 to be. 

15 In my experience, the air stripping is 

16 just a lot simpler and easier and it meets the 

17 same goals. The price is not that much 

18 different. It is just the implementability of the 

19 system, I guess. 

20 MR. YEGANEH: What were the prices 

21 for 4A and 4B, would you, please? 

22 MS. BROWN: Sure. 4A was five point 

23 seven to seven point nine million, and 4B is six 

24 point one to eight point four. 

25 MR. YEGANEH: Six point one? 
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1 MS. BROWN: Yes. In the proposed 

2 plan, I believe, if you look, there is an 

3 evaluation table that basically explains the 

4 differences between the two. Also, a pilot study 

5 would have to be done for UV oxidation. 

6 MR. YEGANEH: Thank you. 

7 MR. TAYLOR: Are there any other 

8 questions? 

9 MR. LACHAPELLE: Yes, I have one 

10 more. 

11 MR. TAYLOR: Yes, sir. 

12 MR. LACHAPELLE: Norman Lachapelle 

13 again. The well on the screen, has that been 

14 secured? Is that a City groundwater well? 

15 MS. BROWN: I am sorry? Has it 

16 been --

17 MR. LACHAPELLE: Has the well been 

18 secured? I mean, is it in operation? 

19 MS. BROWN: Yes. 

2 0 MR. LACHAPELLE: Does it have any 

21 trace of TCE? 

22 MS. BROWN: After treatment, no. 

2 3 MR. LACHAPELLE: After treatment, 

24 but it has before treatment? 

25 MS. BROWN: That is correct. 
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1 MR. LACHAPELLE: Who is checking --

2 who is doing the testing? The City? 

3 MS. BROWN: Both the City and 

4 Carrier's contractor. En Safe, with the EPA's 

5 oversight. 

6 MR. LACHAPELLE: Thank you. 

7 ^ MR. TAYLOR: So what we will do in 

8 the future, as far as with the Remedial Design or 

9 Remedial Action, we will continue that, formalize 

10 all those requirements in a consent decree, which 

11 will be lodged in a Federal District Court just to 

12 make sure everything is being done properly and 

13 there will be -- if things are not done properly, 

14 there will be stipulated penalties and et cetera, 

15 et cetera. 

16 It sort of is -- the way I see it, a lot 

17 of this is being done right now, but we are going 

18 to sort of codify that to make sure it continues 

19 in the future and that we have a mechanism to 

20 control it. 

21 MR. LACHAPELLE: Is that the only 

22 City well contaminated? 

23 MR. TAYLOR: There are actually two 

24 wells. 

25 MS. BROWN: At this plant, this is 
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1 the only plant that has shown contamination. The 

2 other two plants have not. 

3 MR. LACHAPELLE: Good. 

4 MR. TAYLOR: If there aren't any 

5 other questions, we will be around if you want to 

6 come up and talk to us individually. Again, we 

7 appreciate everyone coming out tonight. We do 

8 have the Administrative Record just next door in 

9 the library. We will welcome everyone to come 

10 look at it. We welcome everybody to look at the 

11 proposed plan and send any written comments that 

12 you may have, and to give to Suzanne or Beth or I 

13 a call at work. 

14 Again, we will be around for a few 

15 minutes. If you want to come up and talk to us, 

16 we will be glad to talk to you then. Again, we 

17 appreciate you coming out tonight. Thank you. 

18 (Whereupon, said proceedings 

19 concluded at approximately 8:00 p.m.) 

20 

21 

22 

23 

24 

2 5 
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